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THE GRAND PRIX AUTOMOBILE RACE. 


SEVENTY MILES AN HOUR ON COUNTRY ROADS. 
BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 


One of the most brilliant and successful races of 
the season was the Grand Prix of the Automobile Club 
of France, which brought together the leading racing 
cars of different countries, mounted by the most ex 
perienced drivers. The race was run on the second of 
July over a forty-eight-mile circuit, laid out in the 
northern part of France, and for a certain distance 
the route lay near the coast, passing between Dieppe, 


the starting point of the event, and Treport, then 
passing inland, taking in various towns of Normandy 
Among the cars entered in the race were the prin 
cipal French makes—Darracq, Lorraine-Dietrich, Clém- 
ent, Renault, Panhard-Levassor, Gobron, and Brasier; 
then the Italian Fiat cars which won the two previous 
hig international races of the year; and the Mercedes 
Walter 


ments from the assembled crowd 


awakened many com 


Among the drivers 


Christie’s curious car 


were Nazzaro, Lancia, Szisz, Jenatzy, Farman, Baras, 


Wagner, Gabriel, and many others whose names are 
familiar as record winners. The total length of one 
round of the circuit was 76.98 kilometers (47.84 miles) 
and there were ten rounds covered in the race, mak 
ing a total distance of 478.4 miles The roads were 
in fairly good condition and with good weather pre 
vailing, everything favored the Grand Prix event, and 
Nazzaro 


in fact the race was a most exciting one 


made an average speed of no less than 


miles) an 


the winner 
113.6 
markable for such a long distance 


kilometers (70 hour, which is re 


The start took place at six o'clock in the morning 


in front of the handsomely decorated tribunes which 


had been erected at Dieppe, where a large crowd 


representing the automobile clubs of Europe and the 
leading sportsmen had assembled. Minister Barthou, 
of Public Works 
on this occasion The race was started at 6:01 by 


represented the French government 
Lancia, on his Fiat car; then came Collomb on a Corré 


racer at 6:02, Hanriot on a Darracq, Duray piloting a 


Lorraine-Dietrich, and so on. The cars started at in 
tervals of one minute, and the last one started at 6 

after the 
He passes the tribunes at lightning speed, having made 
the first 


Soon arrival of Lancia was announced 


round in good form in 41:33, but he is 
Duray, who has gained a minute 
Then follows 


Szisz 


closely followed by 
and a half over the Italian champion 
close behind is 


Hanriot (Darracq car) and 


the winner of last year, on his Renault car, who is 


gaining ground and is only 39 seconds behind Duray 
Nazzaro makes the first round at a prudent speed be 
fore letting himself out on the final heat, according 
The French pilots Caillois and Gabriel 
Wagner on a Fiat car, 


to his custom 
are in good condition, as is 
who is also gaining. At the first round it appears that 
the three Lorraine-Dietrich, the three Fiat, the Ren 
ault mounted by Szisz, the three Darracqs, and the 
two Mercedes are to take the lead in the race, and 
are ahead of the Brasier, Clément, and Panhard. As 


to the others, they seem to be already out of the 
During the first round the Renault car mounted 
Bablot with 


his Brasier racer is just behind, and in trying to avoid 


race 
hy Richez makes a skid and overturns 
him, he runs up the bank and also has a spill, but 
the two pilots and their mechanics are not hurt and 
What 


is striking about the race is that it does not end as 


are able to repair their cars and start up again 


is expected from the results of the first rounds. Dur 
ing the first part of the race the struggle is between 
Wagner on his Fiat car, the Italian Lancia also on a 
with the French Lorraine-Dietrich, 
doubt the most exciting part 
Wagner is in the 


Fiat, and Duray 
and this was without 
of the event. On the second round 
lead, followed by Duray and Lancia, and the struggle 
between the latter two is very close; at each round 
they appear together on the route, and Duray is fol- 
lowing hard upon the Italian, seeking to pass him. 
At the fifth has the lead, and then is 
obliged to stop to fill up with 


Almost all the interest in the 


round Duray 


gasoline. Lancia does 


the same farther on 


race is now between these two champions. At the 


sixth round Lancia and Duray pass before the tribunes 


with searcely a hair's breadth between, and Duray 


has now gained three minutes, seeing that he started 


later, and he soon passes ahead of his adversary 


Lancia now begins to slacken, as something has gone 


wrong with his motor. On the ninth, or next to the 


last round, it seems as if Duray must win the race, 


since he is ahead, and Lancia is now obliged to 


abandon it, as one cylinder of his motor is damaged 
Unfortunately, Duray is thrown out of the race just 
as he expects to win. A ball-bearing in the transmis- 
he is obliged to 


sion gear is out of order, and 


stop. This changes the state of affairs, and as the 


two champions have disappeared we now ‘ind that 


the Italian Nazzaro is in the lead, with his Fiat car, 


followed by Szisz piloting the Renault, who is feur 
minutes behind in the race, although, as he started 
first, he finishes before Nazzaro. At the final heaf, 
Szisz crosses the line, but Nazzaro, who started nine 
minutes after him, has made the round at lightning 
speed, gaining ground in the final heat and crossing 
the finish only 6% minutes after his opponent, thus 
winning the race after a hard struggle and a most 
brilliant performance of the Fiat car. What is re- 
markable is that Szisz was the winner in last year’s 
race over Nazzaro, and the latter had just won the 
Emperor's Cup not long since. Still more striking is 
the fact that Nazzaro is now winner in the three lead- 
ing races of the season—the Targa Florio, the Em- 
peror’s Cup, and the Grand Prix. His time in the 


present event is 6 h. 46 min. 33 sec. for the total 


distance of 478.4 miles, making an average of 113.621 


kilometers (70.55 miles) an hour. Second comes the 


French pilot Szisz, on his Renault ear, in 6:53:10 3-5. 
5:05. Fourth, 


Third, Baras piloting a Brasier car in 7 
Gabriel on a Lorraine-Dietrich, in 7:11:37. Fifth, 
Rigal (Darracq car), time 7:12:36. Sixth, Caillois 


Barillier (Brasier 


(Clement car), time 


(Darraeq), in 7:15:58. Seventh, 
ear), in 7:27:54. Eighth, Garcet 
7:34:17. Ninth, Fitz Shepard 


Tenth, Hémery (Mercedes), 8:25:25. There were six- 


(Clement) 7:39:56. 


teen cars which were able to finish the race. 
THE RAILROADS OF THE WORLD. 
Tuk statistics of the railroads of the world published 
in the June number of the Archiv fiir Eisenbahnwesen 
give the mileage of the several continents as follows: 


Miles. Miles. 
Europe 192,251 North America 253,098 
Asia ; 50,593 South America ... 32,859 
Africa , 16,538 Australasia ...... 17,441 
259,382 303,398 


making a grand total of 562,780 miles in the whole 
world at the end of 1905, or the nearest date for which 
5 miles, 





reports are made. This is an increase of 12; 
or 2.3 per cent, over the previous year, and is the 
smallest increase since 1900, it having varied since 
IS98 from 10,800 miles in 1900 to 16,754 in 1904, while 
the total additions to the world’s mileage since 1898 
have been 95,816 miles, an average of 13,688 miles 
vearly 

Of the increase in 1905, a little more than one-half 
was in America, 5.891 miles in North America and 426 
in South America (including the West Indies). Can- 
ada is credited with 990 miles, against 533 in the year 
before, but in Mexico the additions were but 150 miles 
in 1905, against 1,720 in 1904 In South America, 
Argentina opened 337 miles, Peru 39, Brazil 36, and 
the other additions were 12 miles in the West Indies. 

In Europe, Germany opened 567 miles, followed by 
Austria with 466 and France with 430. Perhaps the 
most notable progress was in Belgium, already with 
the densest network, which added 3 per cent to its 
mileage by building 135 miles, and in Spain, which 
opened 184 miles, which is more than in any previous 
recent year. European Russia is credited with but 165 
miles in the year, which is the least for many years, 
and in the country which needs railroads most 
miles in 1905 
being more than in any much 
more. None is credited to Russia, but in British India 
1,052 were built and in China 1,019 miles. The latter 


is an increase of 83 per cent in the Chinese mileage 


Progress in Asia keeps up, the 2,621 


recent year, but not 


and is significant 
Korea, which had but 37 miles in 1903, had 
662 in 1905, and that is the work of the Japanese. 


Japan is credited with but 270 
miles, bu 
Only 480 miles were opened in Africa in 1905, but a 
great many different lines are under way on that conti- 
nent 
In Australia, 632 
drought had 


miles were opened in 1905. The 
there. It 
1,793 miles 


prolonged prevented growth 
(including New Zealand) had built but 
from 1901 to 1905. It, however, had but about 6,000,000 
inhabitants, and the addition was at the rate of 1 mile 
to 3,350 inhabitants, while in the same four years the 
21,224 miles in the United States added but 1 mile. to 
3.707 inhabitants 

The Archiv's statistics of capital 
all the European railroads except 915 miles, and show 
for them an average of $114,424 per mile. For the 
rest of the world the figures cover 83 per cent of the 


invested include 


mileage, the average investment in which has been 
$57,833 per mile As in previous years, the capital 
invested in the railroads of this country is exaggerated 
by including the $2 638,000,000 which our railroad com- 
panies have invested in other companies’ stocks and 
bonds with what they have invested in railroads. In 


this way, for instance, the $120,000,000 which the Union 
-acific has paid for the securities of other com) anieg 
is added to the face of the securities which has 
bought with that sum, while those securities arc stjjj 
counted as representing the investment of the com. 
panies which issued them. Allowing for this, the capj- 
tal per mile of United States railroads was $5:).355, 
instead of the $65,475 reported. 

The lowest capital per mile in Europe was $3:,214. 
in Finland, a narrow-gage system owned by the state. 
$264, 


The investment in their 22,433 miles is 


The British railroads, of course, have cost most 
185 per mile. 
considerably greater than in all the railroads (%).200 
miles) in Asia, Africa, Australia, and America, except. 
ing that of the United States 
with $164,698 per mile; France, 
$107,704; Switzerland, $103,796; Germany, 
Italy, $100,151: Russia (in 1903), $79,419. 

Oatside of Europe, the low cost of the railroads of 
British 
Japanese railroads cost a little more. 

The aggregate investment in all the railroads in the 


Next comes Belgium. 
$121,361; Austria. 
SLOL ASS: 


India may be noted, $30,905 per mile The 


world in 1905, as nearly as can be ascertained, was 


$40,744,000,000, which is a mighty sum, indeed, yet 
amounts to but about $27 per inhabitant. But the rail 
road capital per inhabitant is $52 in Europe, and no 
less than $135 in the United States. This, be it under- 
stood, does not include street railways, trolley lines, 
and their like. The increase in the world’s railroad 
investment during the last year reported was just 
about $1,000,000,000. As Africa and Asia have only 
fairly begun to build railroads, and as in Asia espe- 
cially there is actual need for scores of thousands of 
miles more, while the improvement of old railroads in 
new countries is also a pressing necessity, it is easy to 
see that the world will find use for its savings for 
some time to come, and if peace is maintained rapid 
progress may be expected.—The Railroad Gazette 
COALITE. 

CERTAIN advocates of smoke prevention, 
purifiers of the domestic hearth in particular, have 
broken new ground. The truth that bituminous coal! 
cannot be burned in dwelling houses without the pro- 


would-be 


duction of smoke seems to have forced itself home at 
last. It has come to be acknowledged that the char- 
acteristics of anthracite are flatly opposed to its candi- 
dature for popularity. Coke outside the kitchen range 
is impossible. So, seeing that nothing more is to be 
done in the way of grates and stoves and raw fuels, 
they have produced “coalite,” about which a great 
deal has been said in the way of advertising, while the 
scientific side of the question has been kept in the 
dark. At last, however, we have something tangible 
to go on in the shape of a report from the pen of Prof. 
Vivian Lewes, who fills the chair of chemistry at the 
Royal Naval College, Greenwich. Divested of all cir 
cumlocution, coalite is neither more nor less than 
semi-‘carbonized” bituminous coal. 

When a shovelful of coal is put on a fire, coking 
begins at once. The volatile 
expelled, and, not being sufficiently heated, we have 
smoke; a little further on we have flame; then, last 
of all, we have an incandescent fire of burning carbon. 


constituents are first 


The manufacture of coalite has for its object the carry- 
ing out of the first part of this process on a manufac: 
turing scale. -The coal is placed in vertical retorts, 
A certain propor 
partially 


which are raised to a dull red heat. 
tion of the gas and tar is expelled; the 
degasified coal is withdrawn and cooled with steam 
jets. Numerous claims are advanced for the new fuel. 
That of the most importance is that it will burn freely, 
giving off flame, but no smoke. In a word, it is not 
unlike some Welsh steam coals save in one respect—it 
lights readily, and does not require a strong draft to 
burn it as the steam coal does. So far as can be seen, 
the whole process is rational and chemically sound, 
and the fuel ought to give complete satisfaction from 
On one or two points, 

The space occupied 
There seems 


the householder's point of view. 
however, information is lacking. 
by a ton of coal is about 42 cubic feet. 
to be reason to believe that coalite will require some 
20 per cent more space—a matter of some importance 
to very large numbers resident in flats and suburban 
houses. Again, it may be brittle; this will, however. 
we take it, depend in some measure on the natur of 
the coal treated. 

We may now proceed to consider some of the manu- 
facturing conditions. We learn from Prof. Vivian 
Lewes that each retort holds 15 hundredweight of coal 


. : > ox 70 
and produces 11 hundredweight of coalite, or, say, “ 
per cent. The vertical retort appears to present some 
difficulties in the way of drawing the charge. Asalq, 


it is clear that the process of carbonization must be 
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the temperature must he 


the 


zreat care 
condu 2 
, minutely 
adjusted 


the duration of process 


regulat (he process is, in a word, much more deli 
cate tl t of making ordinary illuminating gas. 
The by ets are per ton 5,250 cubie feet of 19-can- 
dle-pow' as against double that volume of 14-can. 
dle-pow from a ton of coal carbonized at 1,800 
deg. F. |! are 22 gallons of a very peculiar tar, 
free fro! hthalene, but rich in light oils, contain 
ing ben 1, and naphtha. There is a great re- 
duction imount of sulphate of ammonia. About 
12 per volatile matter remains in the coailte, 


nabling enite readily and burn freely. The per- 
@lic al 


centage of h—7—is rather large It appears still 
larger when we say that every ton will give 154 
pounds, oF out 12-5 hundredweight The percent- 
ze. how depends upon the kind of coal used 
Prof Lew oncludes by saying The whole of the 
recess itself to mechanical working, and the 
low temp re employed throws so little strain upon 
the mecl sm of the plant that labor, charges for 


t 
n 


maintenance, and interest on plant come out far lower 
the coal.” It 
known that 


than in carbonization of has long been 


gas has now come to be regarded as a by- 


product by most of the great gas companies. We un 
derstand that coalite bids fair to assume this position. 
The gas produced is of such high candle-power that 


it should be valuable for enrichment, and we 


that 


very 


understand contracts have already been entered 


into for the supply of all the gas that can be produced 
by one very large installation. The tar again promises 


to be of unusual value 


Certain claims have been made by indiscreet per- 
sons, who assert that a new principle has been discov 
ered. They are quite oblivious of the fact that the 


partial carbonization of coal has been practised from 
the days of Watt, who instructed firemen to put their 
coal on the large 
inside the fire 
was partially cecked, and the 


dead plate which he provided 


There it 


just 


doors of his wagon boilers 


‘smoke” passing over the 
The half 


coked coal was then pushed into the furnace to make 


fuel on the grate was burned 


incandescent 
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room for another charge. It may, of course, be said 
that there are no retorts here, but this is a question 
not of retorts but of a principle, and a principle can 


But 


process save 


there is nothing 
Thus, Warlich’s 
for 


not be patented in point of fact 
the 


been in 


the details 


fuel, 


new in 


patent which has use a great many 


years, is made by mixing tar with small coal and heat 
bitumi 
fuel 


softens 


ing the mixture to a low red heat In France 


nous small coal has been converted into excellent 
by heating it moderately in iron cases until it 
the 
material is 
Wales of 


system 


and swelling in molds, becomes consolidated; no 


binding used. Briquettes are now being 


made in small coal on a modification of the 
Warlich The 
bituminous coal to get rid of smoke is a very old and, 
The 
is the collection of the distillates and their utilization 
the 


years as a fuel, a éact which effectually 


preliminary partial coking of 


indeed, obvious expedient novelty about coalite 


Partially-coked coal has been in market for many 


disposes of all 
new Engineer 


claims to the discovery of a principle 


(London). 


THE MAKING OF ROQUEFORT CHEESE. 


THE FAMOUS CELLARS 


Rogvrrorr cheese, which derives its name from a 


in the south of France, is known through- 


the 


little villaxe 


out the civilized world, and is most celebrated of 


French exports, with the exception of champagne. The 
manufacture of this cheese is a very old industry, as 
is proved documentary evidence of the date of 1070. 
In consequence of favorable and unique local condi 
tions and the activity of great leagues of cheese 
makers, quantity of cheese “ripened” at Roque- 
fort increased during the last century from 250 tons 
in 1800, to 5.200 tons in 1890. At present the annual 
production is about 7,000 tons which, at the average 


wholesale price of 2 frances per kilogramme (about 17!'. 


cents per pound), represents a value of fourteen mil- 
lion frances (about $2,700,000) and involves exchanges 
of money amounting to thirty million frances (ahkout 
$5,800,000) In proportion to its population, which 
is less than 1,000, the little village of Roquefort is 
probably the most important commercial center in 


France 


The production of Roquefort cheese, originally con- 


fined to the immediate vicinity of the villas has be- 
the 


departments of 





come the specialty of great causses, or limestone 


Averon, Lozére and 


plateaus, of the 


Hérault, on which are pastured sheep of the Larzac 
and Causse breeds, and of two neighboring districts, 
each of which has its local breed 


With all breeds and in all districts the methods em- 
the The 
January, in order that milking may 


ployed are substantially same lambs are 


produced in com- 


mence very early. The ewes are the object of great 


care at this period and are watched day and night. 


Most of the lambs are sent to market, alive or slaugh- 


tered, under the name of “milk lambs,” three or four 


weeks after birth, when they weigh about 13 pounds 
each. The lambs that are kept for stock are taken 
from the ewes at the age of six or seven weeks. The 


ewes begin to bear when they are from twelve to 
eighteen months old. When their yield of milk de- 
creases, at the age of five or six years, they are fat- 
tened for market, and replaced by an equal number 
of young ewes. The flock is renewed by fourths or 
fifths, that is to say, one-fourth or one-fifth of the 
ewes is retired annually. 

During the greater part of the year the ewes are 
pastured and also receive night and morning rations 
of dry fodder. In spring the young grass of a meadow 


iv often cut 
of milk. 


The sale of 


and given to them to increase the yield 


one of the principal 
with the ex- 


wool was former!y 


sources of 


revenue, but in 


last 


recent years, 


ception of year, the low price of wool has greatly 
diminished the importance of this item. 

The ewes are milked before they are driven to the 
pasture in the morning, return to the 
fold at night, the evening milking being postponed for 
an hour if the 


and after their 
» ewes have come a long distance. Every 
and woman on the farm is employed in the im- 
portant operation of milking, which occupies consid- 
erable time 


man 


A man can milk about twenty-five ewes 
available for milking. The milkers sit on 
nd draw the milk into iron pails, occasion- 
yr Striking the udder with the back of the hand to 
simulate the mammary gland and increase the flow of 
milk. ‘Ine best dairymen cover the pails, before milk- 


ing, wi ‘ 
» With wire gauze or 


skimmer for the 


ir the time 
low Stools 


provide each milker with a 
removal of particles of wool, grease, 


ete e taile > 
7 - The tails of the ewes are sheared at the com- 
1€ ant of ¢ . 
oa nt « he milking season. 
le dail ld of a ewe averages from 800 to 1,200 
sTrammes (1 7% ta 9° 


© 2.64 pounds) of milk, and never ex- 
(4.4 pounds). From 15 to 20 


ceeds 2.000 
a5 =, UU rammes 


BY E. MARRE. 


kilogrammes 133 to 44 pounds) of cheese are com- 
monly made from the milk of each ewe during the en- 
tire season. On many farms a yield of 25 kilogram 
mes (55 pounds) is obtained 

Roquefort cheese was formerly made on the farm, 
but it is now made almost entirely in some three hun 
dred factories which buy the milk from the dairies 
The price paid varies from 18 to 36 franes per hecto 


liter (3 to 6 cents per quart), the average price being 
30 franes per hectoliter (4 or 5 cents per quart) 
the the 


ket, the reputation of the district and the farm 


25 or 


The price is governed by state of cheese mat 


from 


which the milk comes, and the fluctuating conditions 


o° supply and demand 
The 
the morning milking, 


milk is brought in cans to the factories daily, 


the farmers them- 
the 


after either by 


selves or by collectors who go through district 


wit carts. After it has been tested and measured, the 


milk is poured into large vessels, heated to a tem- 


perature between 24 and 28 deg. C. (75 and 82 deg. F.), 
and mixed with liquid rennet 

Coagulation is completed in an hour or an hour and 
a half. The 


special tool, which varies in form in different districts. 


eurd is then broken up with the aid of a 


This operation must be performed very slowly and 
carefully The whey is then allowed to stand undis 
turbed on the curd for ten minutes in order that sus 
pended particles of curd may settle and adhere to the 
general mass. Without this precaution some of the 
curd would be removed with the whey The greater 
part of the whey is then poured off and the curd is 
emptied into a box in the sides of which are holes 


covered with cloth through which most of the adhering 


whey escapes. 

The molds, which are about 8 inches in diameter 
and 4 inches high, are usually made of sheet iron 
which is sometimes enameled. They are filled in the 
following manner: A slice of curd 11, inches thick 
i- cut from the mass with an implement resembling a 
large skimmer and deposited in the bottom of the 
mold, where it is kneaded and pressed down A 
little pulverized moldy bread is sprinkled over the 


slice of curd and pressed in with the fingers. A second 


slice is added, powdered with moldy bread, kneaded, 
and covered with a third slice which fills the mold 
and rises about an inch above its edge, to allow for 


shrinka_e and settling as the whey still adhering oozes 


from the curd. The moldy bread is added for the 
purpose of introducing the germs of the fungus Peni- 
cillium glaucum (the common blue or green mold), 
which will ramify through the cheese, forming the 
dark veins characteristic of Roquefort. As the molds 
are filled they are carried to a large room in which a 
uniform temperature of 18 or 20 deg. C. (64 or 68 
deg. F.) is maintained by a hot air or hot water sys- 
tem. Here the cheeses are placed on inclined grooved 


shelves which permit the whey to drain off. 
The still their molds, are 
turned over three times on the day of their manufac- 


cheeses, enveloped by 
ture for the purpose of making the edges sharp and 
exposing the and bot- 
On the next day they are 
turned three and with 
water in winter and with cool water in summer. They 
the the third day, and on 
the fourth day they are washed once more and placed 


preventing overheating by top 
tom successively to the air. 
times washed, 


two or warm 


receive same treatment on 
in a cool cellar to await transportation to Roquefort. 
The transfer is made at 
ably at night. The from 
more distant factories by railway or by carters 
The “ripening” of the places in 
cellars of Roquefort, which owes its celebrity 


least once a week, prefer: 


cheeses are brought in the 
the 
to its 


cheeses takes 


OF ROQUEFORT. 


peculiar geological situation. The cellars are con 
structed at the base of a huge mass of detritus sev 
eral hundred yards long, 60 yards wide and 30 yards 
deep, intersected by numerous fissures which are tra 
versed by streams of rain water and currents of cool 


moist air. strong enough 


fhe air of a 


a day by 


In some places the draft is 


tc extinguish candles, and good cheese 


cellar is natural ventilation 
the 


and 


renewed thrice 
weighing 


the cel 


consists of three 
the 


room 


cellar 
the 
lar proper In 


Each parts, 


room at entrance, salting 


the 


room, 


first the cheeses, on arrival 
the 


rubbed vigorously with fine salt on their 


are inspected by experts and weighed. In salting 


reom they are 
curved surface and one of their flat faces and piled in 


stacks of three, Three days later they are taken down, 


salted on the other face and piled up as before for 


three or four days longer, at the end of which period 


they have become covered with a glutinous crust called 
the pegot, which is removed with a sharp knife. 

In large establishments the cheeses are scraped by a 
machine and are then perforated with numerous small 


holes by another machine for the purpose of admitting 


the damp air of the cellar into the interior of the 
cheese, and thus promoting the growth of the mold 
fungus and accelerating the ripening process The 


cheeses are then placed on shelves in the cellar proper 
which of the crumbling rock 


the 


is hollowed out 


In the best cellars exceeds 


5 deg. C. (41 
comprise 


temperature 
the 
under 


never 


deg. F.) Some of largest “cellars” 


stories ground and as 
the 


packing, 


four or five 


many above ground, latter being utilized for 


weighing, salting, and engine rooms, and 


lodgings for employees. 

In the ripening cellar the cheeses are first allowed 
to stand a week ia piles of three, and are then placed 
on edge and separated by intervals of an inch or more 
They 


scraped off 


which is 
fed 


become rapidly covered with mold, 


once a fertnight. The scrapings are 


to pigs 
from 15 to 20 


All these operations involve a loss of 


per cent. The cheeses remain in the ripening cellar 
from one month to two months, according to the quan 
tity of salt used, and the number and depth of the 
punctures. The condition of ripeness is determined 
by touch in a way that can be learned only by long 
practice. 

The best cheeses are marked choirs or surchoixr and 
wrapped in tinfoil In recent years cheeses are also 


ripened and kept indefinitely in above-ground “coolers.” 


The work of the ripening cellars is performed by 
women known as cabani‘res. Young, agile, and clad 
in picturesque garb, comprising skirts that fall little 


below the knees, white bibs and aprons, coarse woolen 
stockings and sabots, the cahbani’res give to the streets 
of Roquefort, at the noon hour, a distinctive and very 
animated aspect. 

The cheese industry o* Roquefort is in the hands of 
twelve or fifteen great firms which control some sixty 
Translated 

from La 


cellars belonging to various 
for the AMERICAN 
Science au XXme Siécle. 
Insoluble Adhesive for 
Stamps.—Two solutions, one 
envelope flap, 


proprietors 


ScreNTIFIC SUPPLEMENT 





Envelopes 
for the inner side of 


and Postage 
the 
the other for the place to which the flap 
is attached, the latter not to be touched with the lips: 
30 parts of crystallized chromic acid dissolved in 15.5 
parts of water and in about 15.5 parts of strong am- 
monia, with about 10 
parts of ammonio-cupric sulphate and 4 parts of fine 
First solution, dissolved in 
acetic acid (1 part acid to 7 water) at 212 deg. F. 


drons of sulphurie acid. 31 


white paper. isinglass 
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GUN DISTRIBUTION ABOARD MODERN 
BATTLESHIPS. II. 


ITS 


Tue freedom of method of evolutions in exact col- 
umn offers the additional advantage that very few 
Countermarches require no 


signals will be needed. 


signals; these are only necessary for simultaneous 
turns. Special formation signals are not required, as 
all formations are temporary, resulting from simul- 
taneous turns from exact column Besides, special 
signals would only be necessary to transmit special 
orders to the division commanders; even here only a 
few would be needed, as such orders are general, such 
as “Attack the van, rear, right or left wing, circle,” 
etc. For this, hoisting a single flag or a pennant 
suffices; in exceptional cases a two-flag hoist might 
be needed. Nor are position signals necessary; the 
division commander receives an order and takes up 
the bearing and position which he considers most fav- 
orable for carrying out the battle plan. If the per 
sonnel of the fleet be properly trained, the purpose of 








FIG, 


the commander-in-chief is inferred from a brief order 
of this kind . 

[Signals may not be required when the counter- 
march is made from the head of the column, but it 
would seem dangerous to countermarch simultaneous- 
ly from the heads of divisions, without some pre- 
liminary signal or notice, especially if the formation 
is a close one.) 

It is a fundamental principle in the formation of 
divisions and squadrons that all ships which are to 
maneuver together should be of the same type in the 
greatest possible degree, so as to have no appreciable 
difference in battery effect, division speed, and steer- 
ing qualities. Types of ships which are out of date 
should form a reserve squadron 

With reference to the number of battleships to be 
assigned to one division, a narrow limit need no 
longer be continued, because many formations are no 
longer required; and with evolutions in exact column, 
in connection with countermarches or simultaneous 
turns, it is quite indifferent whether three or more 
sh.os make up a division 





* Concluded from 8S: prLement No. 1646, page 46, 

Transiated by Lieutenant-Commander H. F. Bryan, U. S. N., from the 
Mitteilungen aus dem Gebiete des Seewesens, With comments by Prof, 
P. R. Alger, U. 8S. N., and Commander B, A. Fiske, U. 8, N 
ceedings of United States Naval Institute. 


From Pro- 


England has in her maneuver squadrons from four 
to five ships in a division; the United States of North 
America, generally four Germany formerly built 
four ships of the same type; but has always built five 
since the adoption of the latest naval programme. 
Italy, judging by her new construction, has raised 
the number of ships in a division from three to four. 
A certain number of battleships of the same type 
exist to-day; if it be desired to increase the number 
of ships in a division, it would be a mistake to add 
older ships. Armored cruisers of the same building 
period, with the same thickness of armor and armed 
with the same caliber of, but less guns, as the battle- 
ships at present under discussion, offer a remedy to a 
limited extent. An eventual slight superiority in 
speed of these armored cruisers over battleships of 
In aceord- 
would be 


the same age is not of so much importance 


ance with this principle, the “St. Georg” 


Stern 


Dreadnought. 
18,000 tons displacement. 
21 knots speed; 
28 cm. armor belt: 
10 30.5-cm. guns; 
5 torpedo tubes; 
ram (error). 


Ersatz Sachsen. 
19,000 tons displacement. 
19.5 knots speed. 
? armor helt; 
14 28-cm. guns; 
6 torpedo tubes; ram. 


South Carolina. 


16,000 tons displacement. 
20 knots speed; 
30 cm. armor belt; 
8 30-cm. guns; 
2 torpedo tubes; ram. 


Danton. 
18,000 tors displacement. 
19 knots speed; 
25 cm. armor belt; 
4 30.5-cm. guns; 
12 24-cm. guns; 
5 torpedo tubes; ram. 


Russian Type (according. to 
Jane). 

16,500 tons displacement. 
19.8 knots speed; 
28 cm. armor belt; 

4 30.5-cm. guns; 

4 25-cm. guns; 

14 20-cm. guns; 

4 torpedo tubes; ram. 


19. 


placed in the “Erzherzog Karl” division, but the 
“Kaiser Karl VI.” would be in the “Hapsburg” divi- 
sion. 

With reference to the battle range, it should be 
stated that this generally depends on the effective 
range of guns and torpedoes 

The least range that can be used is that a little in 
excess of the range of the enemy's torpedoes; the 
maximum range of the enemy's type of torpedo is 
therefore the minimum battle range to be used in a 
fleet action. According to present conditions, this 
should be fixed at 3,500 meters; but in the near fu- 
ture it will probably reach 4,000 meters. 

[It must not be forgotten that for fleets on parallel 
courses, effective torpedo range is very much greater 
for the leading fleet than for the rear one. Also the 
range assumed by the author is that of the torpedo 
at a speed near its maximum; at reduced speed the 
torpedo range is very much greater, and advantage 
can be taken of this fact by the leading fleet.) 

It is not so easy to decide upon the maximum fight- 
ing range; this is limited, in the first place, not only 
by the distance at which good spotting is possible, 
but also by the distance at which the range finder 
still gives reliable readings; the practice is, to place 
this at from 7,000 to 7,500 meters. The effective 
ranges of guns are also most important; the follow- 


INFLUENCE ON NAVAL TACTICS.* 


ing table shows this for the 30.5-centimeter, 45-caliber 
gun, with a projectile weighing 445 kilogrammes. in. 
itial velocity 800 meters, and a muzzle energy of 
14,700 meter-tons. 


Distance Final Velocity Penetration of K ©. 
in Meters. in Meters. Armor in Millimeters, 
4,000 633 351 
5,000 594 311 
6,000 558 283 
7,000 520 251 


It is evident that, with this powerful type of gun, 
capped shell can be used with advantage at even 
over 7,000 meters, as even beyond that distance the 
final velocity is somewhat greater than 500 meters. 
With reference to the penetration of an enemy's 
armor belt 250 millimeters thick, 7,000 meters seems 
the maximum battle range. If it be considered that 
the thickness of the armor belt of the ships being 
built is from 270 to 300 millimeters; further, if 
oblique impact be considered, the practicable maxi- 
mum fighting range becomes from 5,500 to 6,000 
meters, in order to still expect good results from 
armor-piercing projectiles of a 30.5-centimeter gun. 

If perforating effects be abandoned, hardened com- 
mon shell, with their large bursting charge, would 
have a powerful smashing effect even at a far greater 
distance; and the effective fighting range could, in 
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this sense, be increased even to 8,000 meters; the 
question must be asked, however, whether this great 
range can bring real advantages. It is well known 
that the errors of guns increase with the range; and 
small unavoidable errors—for instance, that due to 
the rolling of the ship—decrease the probability of 
hitting more and more as the distance increases. In- 
accurate spotting accompanies inaccurate shooting; so 
that, besides the necessarily slow fire from heavy 
guns, getting the range will take so long, that not 
only is a long time required, but also a great expendi- 
ture of ammunition. So that even for smashing ef- 
fect it is an advantage not to get farther away than 
6,000 meters, in order to waste as little time as pos- 
sible. 

In order to obtain the greatest number of hits pos- 
sible, it is necessary to envelop the enemy in a con- 
tinuous shower of shots, for it is only through accu- 
rate observation of a continuous fire that conclusions 
can be reached about the certainty of hitting; that is, 
it can then be decided whether the range has been 
found or not. Take, for example, a ship which can 
use eight 30.5-centimeter guns (‘“Dreadnought” type) 
on the broadside, and whose aimed regulated rate of 
fire is one shot every two minutes, in ten minutes 
after opening fire 40 shots will be fired; allowing 
10 per cent of hits—a very high rate for war time— 
4 hits are made in the first ten minutes of battle. 
Now, compare with this an equally large and jus! as 
strongly armored ship, which carries on the broadside 
six 30.5-centimeter and six 19-centimeter guns. With 
the same rate of fire from the heavy guns, and a rate 
of 5 shots in two minutes for a 19-centimeter sun 
in aimed and regulated fire, in ten minutes after open- 
ing fire, 30 shots from the 30.5-centimeter and 150 
shots from the 19-centimeter guns will be fired. Al 
lowing 10 per cent of hits with both classes of suns, 
three hits with the 30.5-centimeter and 15 hits with 
the 19-centimeter guns will be obtained. But if the 
30.5-centimeter gun actually makes 10 per cent of hits, 
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no mistake will be made in giving twice that per- 
centage to the 194centimeter gun, because, on account 
of the higher rate of fire, the range can be obtained 
more rapidly and the time up to the next change of 
distanc' ould be better used; we can, therefore, in 
take, instead of 15, possibly 30 hits with the 


our case 
19-centimeter gun 

[The assumption that the 19-centimeter gun fires 
five time » fast as the 30.5-centimeter is entirely un- 
tenable ice as fast is very much nearer the truth. 
Neither correct to allow twice as great a per- 





Waterline length, 143 m. 
Beam, 23 m. 

Displacement, about 17,000 t. 
Speed, 21 knots. 


Armor belt: amidships, 270 mm.; at 
ends 100 mm.; protective deck, 50 


° mm. 


centage of hits for the 19-centimeter as for the 30.5- 


centimeter, even supposing, as the author does, that 
the fire of each class of gun can be regulated separ- 
ately. At such ranges as the author is considering, 
the accuracy of the larger gun must be the greater of 
the two.) 

It must also be remembered that the ships’ crews 
are not dummies, but are made up of men with nerves 
and a decided instinct of self-preservation; the moral 
effect will therefore be vastly different, whether the 
ship is hit only four times or thirty-three times in 
the first ten minutes of battle. The 19-centimeter 
hits will, of course, mean no catastrophe; and no 
armor penetration must be expected from these guns 
at a range of 6,000 meters; therefore, by raising the 
mean point of impact, an endeavor must be made to 
obtain a smashing effect against the control stations, 
the smoke pipes, and the superstructures. 


cerned, the numerous 19-centimeter hits would have 
The ship with an inter- 
mediate battery also has more chances of damaging 
the enemy's control stations, telegraph and telephone 


a very demoralizing effect. 


apparatus at the very beginning of the fight. 


[The comparison should be between eight 30.5-centi- 
meter hits on the one hand and siz 30.5-centimeter 
and less than twelve 19-centimeter hits on the other. 
The fact that exposed positions and apparatus can be 
disabled by small projectiles is a better argument for 
guns on battleships 


the retention of the small R. F. 
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DATA. 
Battery side armor, 170 mm.; forward and after athwartship armor, 170 mm. 4 45- 


cm. broadside under water torpedo tubes, ram, 7 90-cm. searchlights. 
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muzzle energy of 3,600 meter-tons, no useful penetra- 


tion at 6,000 meters; therefore hardened common 

shell, with their large bursting charge (6.5 kilo- 

grammes) are of great service as smashing projectiles. 
Table for a 19-centimeter, 45-caliber gun. 


Distance Final Velocity Penetration of K. C. 
in Meters. in Meters. Armor in Millimeters. 
4,000 558 120 
5,000 494 102 
6,000 439 86 
7,000 390 72 
10° ye 
7 





6 30.5-cm., 45- 


caliber guns in three turrets, whose barbettes are 270 mm. and the turrets 200 mm. 


thick. 


guns on bridge deck and bridges. 
stations, 200 mm. 


than for the use of guns as large as the 19-centimeter. 
It must also be considered that the greater the num- 
ber of guns the greater the complexity and consequent 
liability to damage of the fire controlesystem.] 

With regard to the maximum battle range of about 
6,000 yards for the 30.5-centimeter gun, it will be 
necessary, even for a ship mounting only heavy guns, 
to rather lessen than increase the range, in order to 
increase the probability of hitting, and to defeat the 
enemy quickly, for the stronger will avoid a long and 
halting battle with the weaker so as not to give the 
latter much 6,000 
meters and less, the intermediate battery is offered 


opportunity for chance hits. At 


many targets, not to perforate but to destroy, which 
affect the enemy's fighting capacity. For this required 
quick and complete destruction, the 12-centimeter and 
15-centimeter guns no longer serve; the best for this 
purpose is the 19-centimeter gun; greater calibers fire 


Fic. 22. 









































12 19-cm., 45-caliber guns in separate casemates, all with 170. mm. armor. 
cm., 45-caliber guns in separate casemates all with 70 mm. armor . 
Conning-tower armor, 300 mm.; all other contro. 





niseses Wes! 
Wits iia 


LST 


14 9- 
14 7-cm., 45-caliber, 


If, instead of the 19-centimeter gun, a 24-centimeter 
gun be used as an auxiliary, great disadvantages re- 
sult. As a heavy gun, the 24-centimeter, in compari- 
son with the 30.5-centimeter gun, is far too weak; 
as an intermediate gun, it is too unwieldy and fires 
much too slowly, with the result that getting the range 
is as tedious as with the 30.5-centimeter gun. 

[The author's ideas as to relative rapidity of fire 
are wholly at variance with the results of recent ez- 
perience. | 

Table for a 24-centimeter, 45-caliber gun with a pro- 
jectile weighing 215 kilogrammes, 800 meters initial 
velocity and 7,000 meter-tons muzzle energy. 
Final Velocity Penetration of K. C. 

in Meters. Armor in Millimeters. 


Distance 
in Meters. 


4,000 583 167 
5.000 531 150 
6,000 494 132 





an 








Waterline length, 130 m. 
Beam, 21.0 m. 

Displacement, about 11,500 t. 
Speed, 23.5 knots. 


Armor belt: amidships, 220 mm.; at 
the ends, 100 mm. ; protective deck, 


50 mm. 


In twenty minutes of battle, the first ship would 
make 8 hits with her 30.5-centimeter guns, the second, 
® hits with her 30.5-centimeter, and 60 hits with her 


Gn ‘ 
19-centimeter guns. [t would be hard to decide 
whethey 


two hits more with the heavy guns would 


t orth a . ‘ . 
€ worth more than 60 hits with the 19-centimeter 
guns, 


It is certain that, as far as moral effect is con- 





19°” 
DATA. 
Battery side armor, 100 mm; forward and after athwartship armor, 100 mm. 


4 45-cm. broadside under water tubes, ram, 6 90-cm. searchlights. 


2 30.5-cm., 45- 


caliber guns in 2 turrets, with barbettes 270 mm., and turrets 200 mm. thick. 


caliber guns: 


caliber guns. 


16 7-cm., 45-caliber guns on the upper deck and bridges. 


mm.; all other control stations, 200 mm. 


too slowly. If it be desired to lower the enemy’s 
speed by damaging his smoke pipes, as was mentioned 
in the beginning when treating of tactical advantages, 
mounting intermediate batteries on battleships is ab- 
solutely essential. The following tables show, for a 
19-centimeter 45-caliber gun, with a projectile weigh- 
ing 90 kilogrammes, 870 meters initial velocity, and a 


10 19-cm., 45- - in 4 turrets with 200 mm. barbettes and 170 mm. turrets. 
2 in separate casemates with 170 mm. armor. 

16 g-cm., 45- 18 in broadside, behind the 100 mm. armor. 
3 for bow and stern fire behind 70 mm. of armor. 


| be in separ- 
ate casemates. 
Conning-tower armor, 300 


As the table shows, the 24-centimeter gun can be 
used at the close distance of 4,000 meters, but can no 
longer be used against a modern armor belt at a 
range of 5,500 to 6,000 meters; but, at the very best, 
against casemate armor. Now then, the question 
arises, whether it would be well to introduce, to 
solve special problems of this kind, a special heavy 
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gun, whicy does not fire much more rapidly than the 


H.centimeter gun 


In order to obtain the greatest possible number of 


hits with the 30.5-centimeter gun against the enemy's 
irmored belt, the waterline must not be aimed at, be 
cause half of the shots, even with the right 


vill fall short in 


range 
wcordance with the laws of disper 
middle of the 


presented There will be as many hits 


ion it is far better to aim at the 
vhole target 
ibove as below the mean point of impact that i 
the hits with the 30.5-centimeter guns will fall, on ac 
count of the dispersion, not onl on the armor belt 


Bearing this in 


mt also on the casemate armor 

mine, the 24-centimeter gun can be abolished for the 
destruction of casemate armo1 ind, in its place, the 
i9%-centimeter gun, which much more hand and 


fires more rapidly, can be brought into use as a smash 


to the many arguments in favor of the principal gun, 
consider the armaments of the battleships of neigh- 
boring states, in order at least to aim at equality. 

As a heavy gun, only the 30.5-centimeter need be 
considered at present; for the enormous effect of this 
gun justifies its widest use. The question now arises, 
whether to install only heavy guns, or an intermediate 
battery as well 

Let us compare three ships of the same size, and 
same thickness of armor, but with different batteries 
(Fig. 20). The total weight of the battery is the same 
in each case. It is easy to see the superiority in bat- 
tery of B over A, also that of C over B or A. Type A 
shows the most unfavorable battery scheme, 

r'vpe C has the following advantages 

1. The number of heavy guns that can be used on 
the broadside is the same in B and C; with reference 


to A, the number is also the same, as one 30.5-centi- 


only 





ing gun 
The conclusion to the discussion of the effect of meter gun is equal to, if not superior to, two 24-centi- 
un of different calibers at the most favorable meter guns 
inges is that the most favorable future battle range 2. In place of the heavy useless turret on the unen- 
with the condition tha ntroduction of heavier gaged side, a considerable intermediate battery can be 
guns will also bring about heavis irmor—will always mounted on without any increase in weight. 
e within the limi of good spotting, and favorable }. There are no high outboard turrets, whereby the 
penetration, but outside the torpedo range therefore hip gains in stability 
vill be fro L000 to 6.000) meter Fighting at 1. In a fight between B and €. C can not 
close range, b which meant about 4,000 meters bring into action the same number of heavy guns as 
in order to avoid being hit by torpedoes, will also as B, but four 19-centimeter guns in addition; C, there 
ure more peed uccess to the ide which has the fore, has a superior battery 
more powerful matter The hattle of Tsushima of [lf t is advantageous to exchange the two after 
fers the most recent and the le example of this broadside Mo-centimete guns of B for the pair of 
Although the English armored cruiser division dur i.5-centimeter guns in a turret on the middle line as 
ing the last fleet maneu ! ought a battle lasting i ¢ an qual advantage could result from putting 
two hours at very large ranges, the mistake in this the two forward broadside guns in another turret on 
Fic. 23. 
il A < 
m pe eit nay 
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DATA. 


Waterline length, 95.0 m 
Beam, 10.5 m 

Displacement, about 2000 t 
Speed, 28 knots. 
Conning-tower armor, 80 mm. 
Protective deck, 50 mm. 


fight was that he firir Oo his t eason va 
wild nere | o proof here of the necessi ot grea 
ttle inges 

If he ‘ h oO ‘ itteries Fig. 19 ol ¢ 
most recen es { ia battle ni . onside red 
it will be een that England, Germany ind) North 
America exce 1 hea in he matter ol he 
French Dante vill ‘ een o have een nfortu 
nate aceordit o tl ibo developed ideas. in the 
hoice of the 4-centin ‘ gun for the intermediate 
batters The abu in ol 1 J-centimeter gun 
on the proposed Ru i ittleship is ve striking 
It is to be inferred tha 1¢ Russians have adopted 
this battery as the esult of their experience in the 
mattle of Tsushima, in which they learned the smash 
ing and demoralizing effe« of he ntermediate at 
tery The information at hand about the new Japan 
ese 19.000-ton battleships is of no value it is rumored 
that the 30.5-centimeter gun will not be the only one 
installed ind it is therefore possible that the Japan 


ese will also adopt a large intermediate battery for 


heir new ships 


[The assumed battery of the new Russian ship seems 
to be quite as hypothetical as that of the Japanese 
ship. 

(Note The latest information about the Japanese 
19.000-ton ships Satsuma and “Aki is that they 
will carry four 30.5-centimeter and twelve 25-centi 
meter guns the large armored cruisers Tsukuba” 
and “lIkoma”™ have four 30.5-centimeter and twelve 15 
centimeter guns ‘ types esides, will be armed 
with centimeter gut and five torpedo tubes each.) 


If we now turn to the question of the batteries of 


attleships and armored cruisers, we mus., in addition 


10 g-cm., 45-caliber guns, 4 of them 
bow chasers. 3 7-cm., 45 caliber guns, 
2 forward and 1 aft. 4-45-cm. above 
water torpedo tubes. 3 searchlights 
(2 on bridge, 1 on deck house, aft). 


’ middle 1 §=6forward I'he omparison should 
therefore he hetween eight 9-centimeter guns. four 
m each broadside, and tivo 320.5-centimeter guns in a 
niddle ine turret Thus nodified C would have a 
h e fire greater than that of B by two 30.5-centi- 
mete yuns.| 

There a no special technical difficulties to be over 


come in mounting three turrets in the keel line on a 


corresponding!y long modern ship The longitudinal 


iming suffers just as little as by the installation of 


vo turrets in the keel line With reference to the 


distribution of space below, the narrow ammunition 


assage of the middle turret can be located between 


he boiler and engine rooms, without making the 


steam piping too long 


The principal advantage of the three-turret system 


lies in the fact that every heavy gun can be used on 
chief battle direction); and it 


eems advantageous to obtain this to sacrifice a little 


the broadside (the 


in the distribution of space below The bow and 


stern fire, which would have no value in the develop- 
ment of battle tactics, is, as before, represented by 


only one heavy turret With reference to the are of 


train, it is entirely satisfactory if the middle turret 
can be worked within the above discussed limiting 
bearings of the forward and after turrets; that is, 
from 45 deg. forward to 45 deg. abaft the beam. 

[By raising the level of the two center middle line 
bow and stern fire may be doubled, as in the 


without 


turrets. 


“South Carolina” design, diminishing the 


hroadside fire.) 
Four thousand to six thousand meters was decided 
upon as the most favorable battle range; 


of a close action (about 4,000 meters) was also shown, 


the necessity 
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Both of these conditions justify the installation of ap 
intermediate battery. Thus, if, as sketched in Fig. 20, 
the number of heavy guns can be reduced, without 
any loss of heavy broadside fire, and a numerous jn. 
termediate battery be brought into action in addition. 
without increasing the displacement of the ship. su- 
periority must without question be yielded to type @ 
(Fig. 20). 

[No adequate proof of the necessity for close action 
(about 5,000 meters range) has thus far been given 

The control stations, smoke pipes, superstructures, 
boats, light bridge battery, etc., offer the 19-centimeter 
guns a wide usefulness at great distances; at 4,00 
protected parts of 
the enemy shell 
used with this gun to produce its maximum destr 


meters they will attack the least 


Only hardened common must he 
tive effect; for in that way penetration will be mor 
advantageously replaced by the smashing effect 
[it is 


“smashing effect” the author means the effect of the 


presumed that by the words translat 
fragmentation of the shell on impact. | 

In an interview, Admiral Rojestvenski stated that 
his crews were totally demoralized by the fire from 
the Japanese intermediate guns. Hits in quick su 
cession splintered and destroyed everything in thei 
path, innumerable fires broke out, even the coat of 
paint began to burn; and the Russian ships looked 
more like seas of flame than fighting machines. 

The Japanese are convinced by this that they owed 
a good share of their victory to the success of the 
intermediate guns; they declare that at short rang 
(3,500 meters) there were no misses. It is of interest 
to mention here that the Japanese 15-centimeter gun 
are not trained by a hand wheel, but by a special 
transmission through two pedals—as in a _ bicycle 
The gun pointer sits in a spring saddle, with his feet 
bound to the pedals: one hand is on the elevating 
wheel, and the other on the firing key; his forehead 
is pressed against a strong rubber buffer on the tele 
scope; it is thus readily seen why these pointers did 
such splendid work; they were not only well drilled 
but also bound fast to and formed one person with 
their guns. 
battery 
guns, the character of the probable target is of con 


{In considering the value of intermediate 


trolling importance. Against a_ properly armored 
ship of the design now generally approved, having a 
homogeneous battery of 12-inch guns in turrets, inter- 
mediate 


battery guns would be quite ineffective.] 


The 47-millimeter and %7-millimeter rapid-fire and 
machine guns were not found efficient as torpedo boat 
defense guns in the Russo-Japanese war; the Russians 
stated that their effect was too small—their projectile 
Both the 


consider that the 7-centimeter gun will be the smallest 


was too light. Japanese and the Russians 
that will be mounted on ships in the future; in fact, 
the new Japanese 400-ton destroyers will be armed 
with six 7.6-centimeter (two long and four short) 
rapid-fire guns. 

Defense against the enemy's torpedo boats by means 
of shrapnel from the intermediate guns is very un- 
successful, because the range changes so rapidly that 
it is almost impossible to accurately set the fuse; 
and, besides, the fragments have even less effect than 
with the 47-millimeter gun. The torpedo boat must 
therefore be attacked with effective shell from rapid 

projectile 
limit; the 
highest is determined by the handiness of gun and 


fire guns. The T-centimeter gun with a 


weighing 5 kilogrammes is the lowest 


projectile. The 15-centimeter and 12-centimeter guns 
need no longer be considered, because their fixed am 
munition was too heavy; and for service and safety 
reasons, they became again separately loaded guns 
The proper anti-torpedo boat gun, however, requires 
fixed ammunition, as well as semi-automatic breech 
closure, in order to maintain a rate of about 20 shot: 
a minute, The largest caliber which fulfills these con 
ditions is the 10.5-centimeter gun; with a _ projectile 
weighing 18 kilogrammes, the fixed ammunition would 
weigh about 25 kilogrammes. It is well to remembe! 
that this weight of fixed ammunition might be too 
heavy for a long continuance of fire; and the gun 
rate of fire might easily be decreased on account ol 
the weariness of the loaders. 

It can be safely said that a shell weighing 10 kilo 
grammes with an initial velocity of 900 meters will 
suffice for defense against torpedo boats for a lons 
time; it is therefore reasonable to give the preferent 
to this particularly handy ammunition. A caliber of 
9 centimeters corresponds to this weight of shell 
the fixed ammunition would weigh 15 kilogrammes 

[The use of shrapnel, or even possibly canister, fron 
the heavy guns as a defense against attacking torpedo 
boats, seems worth consideration.] 
built 
stronger; and must, in a short time, merge with t! 
scout intermediate battery (19 centim 
ters) will serve to attack these ships which are pro 
The 10.5-centimeter gun 


Destroyers will continue to be larger and 


type; the 


vided with a protective deck. 
is too weak as an intermediate gun; and too heavy) 
for an anti-torpedo boat gun; it has the same thank- 
less role as the 24-centimeter gun, If there are 19- 
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uns aboard, the anti-torpedo boat guns 
er play an auxiliary part as intermediate 
explained—the particularly 


centimete! 
need no lone 


guns, and : 
9.centimeter gun can be installed as an antl- 


s already 


handy ; : : 
tarpedo bo un in place of the 10.5-centimeter. If 
.s many 9-centimeter guns were mounted as 10.5-centi 
moter were proposed, the saving in weight would 
yermit a double allowance of ammunition to be car- 
ted rhe sting data on these two light calibers 


re given for comparison. 
a 


10.5 em., 45- 9 em., 45- 
Caliber. 


105 mm. 


Caliber. 
90 mm. 


Caliber 
Weight of sul . -eeeeee.- 2,000 kg. 1,600 ke. 
Weight of carriage and shield.....2,800 kg. 2,300 kg. 


Weight of ere ree eee 18 kg. 10 kg. 
Weight of fixed ammunition. 25 kg. 15 kg. 
Weight of llowance (200 rounds) .5,000 kg. 3,000 kg. 
Initial velocity 850 m. 900 m. 


Seven-centimeter, 45-caliber (66-millimeter) guns 


yelong on the bridge decks and in the tops; in future, 


euns of less caliber will not be used. 

Fig. 21 illustrates a type of modern battleship in 
accordance vith the ideas herein developed; both 
torpedo tule ind ram are retained, in order to per- 
mit the iin to use these weapons when possible. 

Fig. 22 illustrates an armored cruiser; Fig. 23, a 
modern destroye! 

The use of the armored cruiser both before and 
during battle has already been explained; the supple- 
mentary type is the large destroyer, which has not 
only its own special work, but must also be used as a 


scout and for general information service. 

Armored cruisers should have a high speed above 
all things; 
enough to make it possible for them to take part in 


However, their 


their armor protection must be heavy 


the general engagement. batteries 


should only be of such a character as will permit them 


to act as a support to the battleships taking part in 
an example, the action of the second 
Japanese Vice-Ad- 


miral Kamimura, in the battle of the Sea of Japan is 


the action As 
division, under the command of 
given This division consisted of six armored cruis- 
ers (“Asama”™’ class); and did not carry heavy guns; 
nevertheless, they were kept in the formation on ac- 
count of their defensive strength (178 millimeters 
armor); and supported with great effect, by an over- 
whelming fire from their 20-centimeter and 15-centi- 
meter guns, the fire from the heavy guns of Togo’s 
uttleships 

The intention has frequently been discussed to lo- 
cate the principal guns of an armored cruiser aft; 
and, since the beginning of the year, various experi- 
ments have been made by England with the cruisers 
“Royal Arthur” of the “St. 


type (7,700 tons); two 15-centimeter guns were mount- 


Crescent” and Georg” 
ed forward, in place of the 23-centimeter gun; a 23- 
centimeter gun was mounted aft. At about the same 
time, a 32-centimeter gun was mounted aft on the 
Japanese cruiser “Matsushima” (4,300 tons); and to 
replace it, two 12-centimeter guns were mounted as 
bow chasers; the arrangement is just the opposite 
aboard her sister ships, the “Hashidate” and the 

Itsukushima.” 

The difference in the bow and stern guns of the 
Italian “Garibaldi” type is worthy of note; these 
ships carry one 25-centimeter gun in the forward tur- 
guns in the after one. 


ret, and two 20-centimeter 


However, only these modest experiments have as yet 
been made. It seems logical to have equal strength 
forward and aft, as armored cruisers can not only be 
chased themselves, but will have to chase at least just 
as often; in a broadside battle, bow and stern guns 
are equally serviceable. 

In conclusion, one short remark will be made about 
the value of small and old armored cruisers 

Small, as well as armored cruisers of an old type, 
are generally designated as coast defense ships. 

The ideal coast defense is to meet the attacking 
enemy at sea, and ward off his attack, in order to 
‘ree one’s own coast from all the horrors of war. But 
the small armored coast defense ship does not serve 
for such offensive work against modern sea-going bat- 
tleships. A battle under one’s own land batteries is 
hardly to be expected, as the enemy would not get 
80 close to the land on account of the danger from 
an still retain command of the sea close 
ny but beyond the range of the batteries. 
fight should 


mines; and 
Even if a 
land, within the 
suns of the coast defense ship, the sea- 


L£o0lng < a . . 
ng battleship would win very quickly on account 
of her superior 


take place near the 


range of the 


battery. Therefore the small cheap 


armored ship deserves the 


name “coast defender” 

Just as ji 
ey little as an old corvette deserves the name 
cruiser.” — . . ‘ 
r. Only ships of the same displacement, with 


: armament, and the same armor as sea-going 
battleships , 


As the coal 
not be as 


Saving in 


the same 


an be considered as coast defense ships. 
capacity of the coast defense ship need 
Sreat as that of a sea-going battleship, the 
weight of coal may be 


used to strengthen 
t g 
he under-water armor, 


or to make a treble bottom, 








in order to warrant a successful issue against mines 
and submarines, which now play such an important 
part in coast warfare. A small armored ship, on ac- 
count of her less protected under-water body, would 
be much more likely to fal! a victim to submarine 
Only on a large battle- 
(17,000 to 18,000 tons) it is possible to assign 
such weights of construction as will result in an ap- 
proximation to the ideal non-sinkable state. 

[The author can hardly mean to advocate the reten- 


weapons than a large one. 
ship 


tion of first-class battleships in home ports for coast 
defense.| 

The use of old battleships as blockade ships for the 
purpose of harbor defense also seems doubtful. Gen- 
erally moored head and stern, a blockade ship would 
be apt to fall a victim to the enemy's torpedo boats 
and submarines at the very beginning of the war. It 
is also doubtful if such ships could withstand many 
shots from modern guns, on account of insufficient 
armor. 

If, for various reasons, the guns of the harbor de- 
fense ship could not be spared, it would seem to be 
much more advantageous to land them, and mount 
them ashore behind earthworks: in this way, the ad- 
ditional advantage is obtained that all the guns can be 
brought into action, while, on board, that part of the 
battery (in casemate ships, one-half) on the unen- 
giving up 
the use of easily destroyed harbor defense ships, the 


gaged side could not be used. Besides, by 
enemy is deprived of a chance of a cheap partial vic- 
tory, leaving out of consideration the fact that such 
vessels can only have a demoralizing effect on their 
own crews, 


THE BIG MAP OF THE UNITED 


STATES. 
More progress than ever will be made this year on 
the great map of the country which shows all the sur- 
face forms of the land, every hamlet and every house 
excepting where they stand closely together in towns 
and cities. New sheets will be made this season in 
thirty-one States and four Territories. The summer 
field work is all outlined excepting in this State and 
Pennsylvania. Survey parties are in the field and th 
work is being vigorously pushed. 

No country has ever made such rapid progress with 
its topographic surveys, area for area, as the United 
States. Only a little more than a third of our terri 
tory is yet surveyed for the purposes of the big map, 
but this is merely because our land surface, including 
Alaska, is nearly as large as the whole of Europe. To 
make as good a map of our domain as that which we 
can now buy of nearly the whole of Europe we shall 
have to do nearly as much surveying as all the Euro- 
pean powers have done together. Only 
States—Massachusetts, Rhode Island, Connecticut, and 


four of our 


New Jersey—have so far been completely mapped, but 
the maps of several other States will soon be finished 

The maps of those States in which the national sur- 
vey is being carried on with the largest amount of 
State co-operation will make the most rapid progress. 


Thus in Ohio, which contributes very liberally in 


trained men and money to the topographic work in the 
State, it is expected that thirteen more map sheets will 
be completed or far advanced by the end of the present 
season. 

The Fairbanks region along the middle Tanana 
River, Alaska, where many hundreds of 


working in the placer fields, is being surveyed in detail 


miners are 


and a map of it on a scale of a mile to an inch will be 
published next winter. The survey for a map on the 
same large scale of the Kasaan Peninsula, on Prince 
of Wales Island, in southeast Alaska, is also being 
made. A large region spreading east and west between 
the Yukon and Tanana rivers, from the international 
boundary near Dawson to Fairbanks, will also be sur- 
veyed for a map on half that scale. Less than half 
of Alaska is as yet covered even by the preliminary 
reconnoissance surveys, and it is gratifying that such 
considerable additions are to be made this year to the 
detailed surveys for maps on a scale large enough to 
give us a clear geographical picture of these areas. 
The United States 
years past has annually averaged about 35,000 miles 


Geological Survey for several 
of completed topographic surveying. The Bulletin of 
the American Geographical Society recently said that 
this is equal to the annual mapping of a State nearly 
the size of Indiana and greater than Maine or South 
Carolina. It is an area nearly equal to that of Portu- 
gal and as great as that of Switzerland and Denmark 
combined, yet it is scarcely one one-hundredth of the 
total area of the United States inclusive of Alaska. 
The average appropriation for these topographic sur- 
veys is about $350,000, and the cost for several years 
has averaged about $10 a square mile, excepting in 
States where more detailed work is done. 

When a State contributes to the carrying out of the 
survey its contribution is devoted to giving the State 
larger scale maps on which more detailed work is 


done. Thus the maps of those States which show their 
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interest by helping to defray the cost of the survey 
contain more information than States in 
which the national survey is working alone.—N. Y. 
Sun. 


those of 


THE PANDEMICS OF THE SIXTH AND 
FOURTEENTH CENTURIES. 

PANDEMICS of great magnitude are fortunately few 
in number and far between. There have been several 
pandemics, but two only are recorded as standing out 
conspicuously as scourges of a particularly devastat- 
ing character and the effects of which were felt for 
many years after they had disappeared. These were 
the Justinian pandemic in the sixth century and the 
Great Pestilence of the fourteenth century, later called 
the Black Death. The long interval of eight hundred 
years intervened between these two great pandemics 
Between them were many epidemics of 
plague in which 
assumed more or less pandemic proportions, but none 
The origin of 


of plague. 
Europe, Asia, and Africa, some of 


reached the dimensions of these two. 
neither is known, but in both great commercial cen- 
ters played a prominent part in maintaining and dis- 
tributing the infection. The Justinian plague, which 
continued over fifty years, first attracted attention by 
its outburst at Pelusium, which was then an emporium 
for the produce of the East and the West. The en- 
demic centers of Mesopotamia, Arabia, and A®thiopa 
were in commercial relationship with Pelusium, and 
it is probable that the infection came from one of 
these. The balance of evidence is in favor of A®thiopa. 
It is a matter of interest to note that within recent 
years endemic centers of plague have been discovered 
in German East Africa and 
which plague reaches such dimensions as to attract 
more than local attention is seldom the one in which 
it originates. For instance, at the present day the 


Uganda. The town in 


pandemic now prevailing is commonly attributed to 
Hong-Kong and Canton, whereas the disease was 
brought to these cities from the Chinese endemic cen- 
ter of Yunnan. 

The great pandemic of the fourteenth century was 
also associated with large commercial centers, for it 
entered Europe by the important emporiums and marts 
situated at that period on the Volga and in the Crimea 
and which, as pointed out by Creighton, were the 
terminal marts of the northern caravans from China 
and the Far East. It should be mentioned, however, 
marts connected with the 


that they were also the 


trade routes from India. The origin of the pandemic 
has been ascribed to China and to India. The Russian 


records place its starting point in India. Clemow, in 


his recent work entitled “The Geography of Disease,” 


) 


points out that plague prevailed in India in 1632 and 
that probably the Russian chroniclers are correct, 
Wherever the pandemic arose there appears to have 
been for several years a wide diffusion of the disease 
in the large dominions belonging to the Tartars and 
the Turks who at that time ruled over the greater part 
of Asia. Galfridi le Baker Swynebroke set down the 
period of Asia before plague entered 
Europe as seven years. When it did arrive it is esti- 
mated to have destroyed 25,000,000 of the inhabitants. 
England and Wales at the 
2,500,000 of the inhabitants, or about half of the total 


prevalence in 


lowest computation lost 
population. 

For over three hundred years after this visitation 
Europe suffered from fresh invasions of plague, which 
reinforced the languishing infections already existing 
from previous ones. In the countries attacked there 
were some epidemics in towns, which, though continu- 
ing only for a few months, are memorable for their 
great mortality. For instance, the epidemic in Venice 
in 1576 caused 70,000 deaths; that in Moscow in the 
same year, 200,000 deaths; that in Naples in 1656, 
300,000 deaths; that in Rome in the same year, 145,- 
000 deaths; that in Genoa, 60,000 deaths; and the epi- 
demic in London in 1665, nearly 70,000 deaths. It was 
exceptional for an epidemic to recrudesce and occur 
year after year, which in India is almost the rule, so 
that in the latter case the mortality, though smaller 
in individual epidemics, gradually accumulates, with 
very few exceptions, to a proportion as great if not 
greater than that recorded in former times. Thus, for 
instance, in Poona, which is a town with a population 
of 120,000, over 40,000 of its inhabitants have died 
from plague in ten years, which is proportionally at 
least twice the mortality of the great plague of Lon- 
don in 1665. In Bombay over 150,000 of its inhabit- 
ants have been destroyed by plague. In this respect 
the history of plague tends to repeat itself. In the 
pandemic of the sixth century it is recorded that “if 
it passed over any place only slightly or mildly touch- 
ing the inhabitants it returned there afterward, leav- 
ing untouched the neighbors against whom it had 
spent its rage before, and it did not depart from there 
until it made up the full measure of the dead in pro- 
portion to the amount of destruction which it had 
-From a paper by Prof. 
read before the Royal 


brought on its neighbors.” 
W. J. R. Simpson on “Plague,” 
College of Physicians, London. 











56 SCIENTIFIC AMERICAN SUPPLEMENT No, 1647. Jury 27, 1907, 


THE NUPTIALS OF THE FLOWERS, 


BY PERCY COLLINS. 


ruat plants marry and are given in marriage is 2 Grant Allen quaintly put it: “Flowers are the hus- sexes are as fully separated as in birds and ists: 
fact well known to all students of botany) As the lats bands and wives of plants And in some cases the when once you know them, you can distinguish at 
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FIG. 2.—** PEACOCK” BUTTERFLIES AND SCABIOUS BLOOMS. 





FIG, 4, MN AGRAMS SHOWING THE PERCUSSIVE MECHANISM OF THE FIG. 5.—UMBELLIFEROUS BLOOMS CROWDED BY SMALL 
\GK BLOOMS. BEETLES 





FIG. 6.—TOBACCO FLOWERS VISITED BY VERY LONG-TONGUED MOTH 
A WELL-KNOWN CENTRAL AMERICAN SPECIES KNOWN AS 
PHLEGETHONTIUS NOSTICUS. 





FIG, 5 HONEYSUCKLE VISITKD BY DUSK-FLYING HAWK MOTH 
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7 SPOTTED ORCHID. 
* From American Homes and Gardens. Published by Munn & Co. THE NUPTIALS OF THE FLOWERS. 
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or a female flower as readily as you can 


sight a male 
distinguish a bull from a cow, or a peacock from a 
peahen.”” But as the subject of plant marriage may 
be quite ovel one to many readers, a few words of 
introduction may not be out of place. 

Most peo))l« know that a typical flower has at least 


three parts, or three sets of parts. These are the 
prightly colored petals, the stamens covered with yel- 
st, and the pistil (or pistils) which usu- 
1 central position. For the moment we 


ird the colored petals; they have no direct 


low pollen-cu 
ally oceup! 
may disres: 
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sexes in one bloom after the more common plan. If 
the reader will examine a begonia plant (Fig. 1) he 
will readily distinguish between the two kinds of 
flowers. The male flower has (usually) only four 
petals surrounding a number of pollen-coated stamens; 
the female flower has five petals, a center of curi- 
ously twisted stigmas representing the pistil, and (be- 
hind) an enlarged ovary in which the seeds will be 
developed. 

Now in the case of plants such as this, with the 
sexes supported on separate stalks at safe distance 





FIG. 9.—WILD ARUM. THREE FLOWERS DISSECTED TO SHOW THE 
THREE CHIEF STAGES. 


FIG. 10.—WILD ARUM 





FIG. 11 —HUMMING BIRD VISITING FUCHSIA. 





FIG. 12.—HUMBLE BEE VISITING PEA 
BLOOMS 


bearing upon the question of plant sex. It is the 
Stamens and the pistil which represent the male and 
the female portions of the flower. In order that the 
Seed of the plant may be rendered fertile, it is neces- 
Sary for some of the golden pollen of the stamens to 
come in contact with the pistil 

In the case of certain flowers, however, we find only 
two, instead of three sets of parts. The beautiful 
begonias, for example, are flowers of this kind. Cer- 
tain of the blossoms are wholly male, while others 
are wholly female, and there is no combining of the 


FIG. 13.— THE LAST FLOWERS OF THE GARDEN, 
BALSAMS. ARE VISITED BY THE BEE. 
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one from the other, the question arises: How is the 
pistil of the female flower pollinated? The gardener 
gets over the difficulty by using a camel's hair brush, 
by which he carries the pollen from the stamens of 
one flower to the pistil of another. But in a state 
of nature, and in the desolate regions where many of 
our most beautiful hot-house flowers grow wild no 
kindly gardener goes from plant to plant with his 
brush. 

Moreover, Nature evinces a decided objection to 
what is called “self-fertilization,” Often, in cases 
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where both pistil arid stamens are found in the same 
flower, she has so disposed these organs as to render 
the pollination of the former by the latter impossible. 
By some means or other pollen must be brought to the 
pistil from another bloom, or the seeds will not set. 
It is clear, then, that if cross-fertilization is to be 
secured at all, it must be brought about by some agent 
or agents quite distinct from the plants themselves. 

Such an agent is the wind, which wafts the pollen 
in a dust-like cloud across the country-side, applying 
a little to the purpose for which it was produced, and 
wasting far more than is used. Many kinds of trees 
and grasses are thus wind-fertilized, and they possess, 
almost without exception, inconspicuous flowers—i.e., 
flowers quite perfect as to their essential organs but 
devoid of brightly colored petals. Flowers possessed 
of conspicuous petals are generally, if not indeed 
invariably, cross-fertilized by agents other than the 
wind. In fact, as the reader will shortly perceive, the 
bright petals have an intimate connection with the 
problem of cross-fertilization. With the nuptials of 
these conspicuous flowers—the only flowers, indeed, 
which fall within the popular application of the 
word—the present article deals. 

It may be said at once that the chief cross-fertiliz- 
ing agents of the flowers are insects. No group of liv- 
ing creatures is better fitted for the task. Many kinds 
of insects spend practically their whole lives in pass- 
ing from one flower to another. The hatfrs with which 
the bodies of many are covered are well adapted for 
collecting and retaining the pollen-dust. Finally, 
many insects have a habit of visiting different indi- 
viduals of one kind of flower in succession, even to the 
extent of neglecting the showy blooms of other species 
which may come in their way. 

In all likelihood, insects first began to visit flowers 
as mere robbers. That is to say, they came to eat the 
pollen. This may have been at a period so remote, 
geologically speaking, that flowers as we know them, 
with brightly colored petals, may not have existed. 
Some of the grains chance-collected on their bodies, 
the insects would almost certainly deposit upon the 
pistil of the next bloom visited; and if this bloom 


‘happened to belong to the same species as that from 


which the pollen was carried, cross-fertilization would 
be effected. Thus, these chance transfers of pollen 
from one bloom to another would benefit the plants 
concerned, and by the law of natural selection, chance 
would tend to strengthen into certainty. 

Through what stages this wonderful evolutionary 
process passed it is not possible to say with exactness. 
The secretion by the plant of nectar, or honey, marked 
a definite step in advance. The sweet liquid consti- 
tuted a counter attraction to the insects, which thus 
devoured less of the valuable pollen, albeit they did 
not carry away less of it on their bodies. Indeed, at 
the present day, many kinds of insects visit flowers 
for honey alone and never eat pollen. Thus, the 
flowers have, in effect, changed the tastes of their 
insect visitors in order to promote their own ends. 

Another great step in advance was the production 
by insect-fertilized flowers of brightly colored petals. 
These showy banners act, as it were, as advertise- 
ments. They say to the insects: “Here is nectar; 
come and sip my sweets.” Moreover, they doubtless 
constitute a time-saving device, rendering the flowers 
more easy of discovery by the insects. Also, they form 
a ready distinction between flowers of different spe- 
cies; and this is important, as it is obviously neces- 
sary, if cross-fertilization is to be secured, for the 
pollen from one flower to be transferred to another of 
the same kind. It has already been said that many 
insects systematically visit the flowers of one species 
to the exclusion of others from their “visiting list.” 

We have now, therefore, formed a definite idea of 
the manner in which flowers are aided by their insect 
visitors, and of how these visitors are encouraged and 
entertained. But we are really only on the outskirts 
of a very wide and a very wonderful subject. There 
is, of course, a more or less haphazard cross-fertiliza- 
tion of flowers by insect agency. Thus, butterflies 
often visit flowers to suck the nectar, and carry away 
with them a quantity of pollen on head and thorax. 
Many butterflies prefer certain kinds of flowers to 
others. “Peacock” butterflies (Fig. 2), for example, 
love especially the various scabious blooms and their 
allies, Again, one often sees certain flowers crowded 
by small beetles, the insects being at times almost 
smothered in the pollen (Fig. 3). This is especially 
the case at certain seasons of the year, with the large, 
flat heads of umbelliferous blooms. As the insects fly 
constantly from one flower head to another, they trans- 
fer quantities of pollen. 

But observation has proved that certain flowers are 
especially modified in anticipation of the visits of spe- 
cial kinds of insects, and that these modifications 
have, in not a few instances, been developed to an ex- 
traordinary extent. Therefore, if we wish to form a 
correct mind-picture of the nuptials of the flowers, we 
must examine at least a few of these special cases. 
We may begin with what has been aptly termed the 
“brush and piston mechanism,” as seen in the culti- 
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vated pea and allied blooms Consideration of space 


vill not allow us to discuss the remarkable modifica 
tions which are exhibited by highly specialized flowers 


when they re compared with those of a more simple 


tv Wi 


ranted and as we find them, and concentrate our 


must just, as it were, take the flowers for 


ttention upon their mechanical working in relation 


to their insect visitors 
To begin hen, with the pea We ee that a pea 
blossom about to be visited by a bee has a large 
tandard petal as a background and four pinched-up 
etals relow which act as a ind of platform on 
which the insect is to alight But this platform, or 
lage has a curious mechanism beneath it This 
consists in a kind of pocket, formed from two coher 
ing petals, in which are the tamens and pistil of the 
lowe! Into this pocket, which has only one tiny hole 
it the tip, the moist ticky pollen is hed by the 
inther Here it lies secure om robber insects until 
i bee of honest intentions come to gather hone As 


oon, however, as the insect settles upon the platform 


of the tlower he piston mechanism come into play 
His weight depresse he petals uit the style ofr 
stil, bein igid, does not vield to the pressure, and 

therefore orced through he mall hole at the tip 
of the pollen pocket, discharging a quantity of pollen 
onto the bee breast L he nsect now yrroceed to rifle 
the flower ore of hone But it has already been 
converted into a carrier of pollen, which it will bear 
iway to the next pea flower it visit The common 
age of our gardens ha i wonderful, though some 
what minute, contrivance which may be termed the 
percussive mechanism ecause it works in much the 
ame manner as the trigger of a gun \ reference to 
the annexed diagrams ig. 4) will enable the reader 
to appreciate this fact Che flowe1! tore of honey 

of course, deep down in the tube of the corolla 


rhe visiting bee, in his struggles to reach the sweets 
vith his long tongue rings his head into contact with 
wo little knobs \ oon a hi happen he two 


tamens—which are hinged and poised in a very re 


narkable way wing over vearing the pollen-bearing 
inther lobes down upon the bee hack and depositing 
thereon a quantity of their golden dust Thus the bee 

converted into a polien bearet 

It now remains to be explained how this pollen is 
transferred to the pistil of another bloom The above 
description refer o the visit of a bee to a newly- 
opened sage flower, when the tamen ilone are fully 
developed he vistil ering macked away in he hood 
of the bloom Later the | l row ind curve 
over, bringing it forked tip into uch a position that 
the back of a visiting bee is certain to touch it This 
is known as the “female tage f the tlower: and if 
a bee come o it from a blossom in the earlier male 
tage’ it is obvious that cross-fertilization must take 
place 

The well-known snap dragon is an interesting 1 
of tlowers which poss i contrivance for repelling 


Lord 


which the 


called 


humble bee only has 


indesirable insect Avebury has 


it a strong box ol 
Ire key.” In order to reserve tself for the humble 


made itself into a 


bees, the snap drago trong 


hox he lower lip of he flowe1 closely 


presses 


igainst the upper—so closely ndeed, that all smaller 


insect visitor find themselve quite unable to force 


an entrance But the big humble bee, with superio 


trength, readily fores t read and ioulders be 


tween the “bull dog aw vather he nectar, and 


flies away with the yellow pollen dust upon him to 


effect the cross-fertilization of the next snap dragon he 


visit 

The problem of shutting out undesirable visitors is 
olved many other flower in another interesting 
way They keep their store of nectar either at the 
extremity of a long, narrow ibe, or of a spur rhe 


passage is ofttimes so narrow that it quite impossi 


ble for eve nh minute insect to crawl adown and rifle the 


weet they il. aione eached by ich insects as 
possess long tongues, o1 ink As an instance of 
the above we may take first the honeysuckle Despite 
popular conviction to the contrary these weet-scented 
flowers are not or the bees, but are adapted for fer 


tilization exclusively by long-tongued crepuscular o1 


night-flying moth Che flowers bloom chiefly during 
May and June—at the very season, that is to say 
when hawk moths are ibundant The moths pay 


their visits on the wing, insert their long tongues into 


he tubes, and incidentally brush away pollen from 


he stamens upon the soft, velvety scales of the head, 


or upon the tongue itself (Fig. 5) 


It becomes obvious from what we have already seen 


that by an increase in the length of its tube a flower 


micht greatly restrict the number of insects capable of 


reaching its nectar B his means, a few moths 


presumably most fitted to carry on the cross-fertiliza- 


tion of the particular plant n question—might be 


given the exclusive right of visiting such a bloom. 


As a matter of fact, this state of things is actually 


existing Species of hawk moth not a few have tubu- 


ar tongue or trunks, twice and even thris is long 


as their own bodies, and such moths visi lowers 


whose nectar is stored at the extremity of abnormally 
long tubes. A flower of this kind is that of the Nico- 
tiana, or tobacco plant, certain varieties of which are 
frequently grown in gardens (Fig. 6) This blossom, 
too, affords an interesting example of those plants 
which reserve themselves exclusively for crepuscular 
or night-flying moths. Such flowers are usually either 
white or yellow—the reason for this being obvious in 
that bright colors lose tieir conspicuousness at the 
approach of twilight, and therefore fail to be of use 
in advertising the whereabouts of the flower. At noon 
the tobacco flowers are all tightly shut up and look 
quite withered; but at the approach of dusk each one 
holds up its head, expands, and becomes a bright star, 
readily distinguished at a distance long after the reds 


and blues and purples of other flowers have faded 


away in the gloom 
Another common flower well worthy of special obser- 


vation is the common nasturtium (Fig. 7), better 


known, perhaps, as the Indian nasturtium. The blos- 


om is wonderfully adapted for the visits of a flying 


insect possessing a long tongue. In the first place, we 


ee that the calyx modified to form a long spur; 
This 


ecures the flower from invasion by all short-tongued 


ind at the extremity of this the nectar is stored 


filving insects but in order that minute creeping 
intruders, such as ants, may be kept at a distance, the 
lower has a kind of hedge or fence running right 
across the three lower petals. Ants find it impossible 


to cross this barrier, nor is it any easier for them to 


ain the interior of the flower by means of an attack 
from the rear 

The two upper petals of the Tropwolum are to be 
regarded as its banners of welcome and advertisement 
to its moth visitors They supply a good instance, too, 
of a particular kind of marking very common among 
certain flowers. It will be noticed that the dark veins 
vith which the paler ground color is traced all con 
erge about the mouth of the spur. These lines are 


nown as “honey guides Their purpose is to assist 


the moth in discovering quickly the narrow entrance 


of the pur into which its long tongue must be 
inserted 

Of all flowers, those which exhibit the most wonder- 
ful and varied contrivances for securing cross-fertili 
ation are the orchids Space will not allow us to 
dwell long upon this fascinating subject, but one or 
two points must receive brief notice We may select 
as a special instance the common spotted orchid (Fig 
typical of other 


‘) of English meadows, as it is 


orchids in different parts of the world. The blossom 
vossesses a spur, and in this the nectar is stored 
but their place is 


Stamens, as such, are non-existent 


taken by two These pollen masses 
Their stalks 
are ticky, and are so placed that they come into 


pollen masses.” 


ire stored in two little bags or pockets. 


contact with the bee’s head as he is inserting his 


tongue into the spur in search of honey. In fact, 


hey become gummed to the insect’s head; and when 


it leaves the flower, the pollen masses are dragged 
from their pockets and carried away At this stage 
they stand erect on the bee’s head. But as the insect 
passes rapidly through the air, the pollen masses dry, 


ind their stalks bend over, so that when the bee visits 


the next orchid bloom they are pointing directly to- 


ward the gummy surface of the stigma (or pistil) 


which has its place just below the pollen masses. 
With this they come into contact, adhere, and thus 
llination takes place 

Many 


There are 


flowers treat their insect visitors very badly. 
certain kinds of Arum which deliberately 
entrap small flies which come to them. The structure 


of these blossoms is peculiar. 


There is a large pale 
leaf, known as the spathe, with a curious liver-colored 
club within. Those parts do not really represent the 


flower at all; their purpose is to attract inquisitive 


flies Down below, on the stalk of the liver-colored 
club, the real flowers are arranged Lowest are the 
females, like a number of little knobs; next are the 
nales; and above these, at the entrance to the bulb 
e a number of abortive flow- 


portion of the spathe, a 


ers which look like so many hairs (Figs. 9 and 10). 
When flies visit a newly opened arum-bloom, they 
force their way past these hair-like flowers, and find 
Probably 
them have come from another arum and have brought 


themselves in a roomy chamber some of 


pollen with them: in which case they fertilize the 


knob-like female flowers as they buzz about. But 
when they try to return to the open air they find 
themselves unable to do so. The hairy cirele acts as 
a kind of lobster trap, and they struggle in vain to 
pass it 

They are, in fact, held prisoners for many hours 
until the male flowers come to perfection and shed 
their pollen Then, and not until they are well cov- 
ered with the yellow dust, are they able to depart. 
For not until the male flowers have ripened does the 
spathe expand and the hairy trap wither sufficiently 
for them to pass out of their prison. The method 


of attraction employed by the Arum raises another 


We noticed that it does not employ 
relies upon a liver-colored, meaty- 


point of interest. 
bright colors, but 
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looking club. The reason for this appears to be that 
it does not cater for honey-loving insects, but for smal) 
flies whose chief delight is decaying meat or other 
carrion. 

In the tropics a number of large flowers attract ir 
rion-loving insects. They have blossoms which look 
like decomposing meat, and their smell (to human 
nostrils) is disgusting. 

Yet just as larger animals feed on vegetable and 
animal matter far beyond human consideration and 
utilization, so there are insects that are both attracted 
and fascinated by flowers that, to human senses, are 
filled with loathsomeness. It seems strange that na- 
ture should thus provide an equalization in consuinp 
tion, yet it is a phenomenon of frequent and quite 
common occurrence, Doubtless it is a mere difference 
in point of view. 

In conclusion, it must be added that insects are not 
the only bearers of pollen from one flower to another 
In tropical and sub-tropical countries no small part of 
this task is accomplished by flower-frequenting birds 
Of these, humming birds are notable examples (Fig. 
11). Many American 
flowers are specially modified for cross-fertilization by 
They are usually pendent, having no 


native Southern and Central 


bird agency 
alighting platform for the convenience of insects, and 
are commonly red or scarlet—colors for which hum- 
ming birds show a marked partiality. The fuchsia is 
a good type of bird-fertilized flowers in general. 


THE LARGEST CLOCK IN FRANCE. 

An interesting clock has been recently installed in 
the bell-tower of the St. Gervais Basilica at Avranches, 
France. The clock was constructed by M. Gourdin 
at Mayet (Sarthe) and is said to be the largest in 
France, 

It comprises five works, viz., a regulating works 
and four striking works. The former, which is pro 
vided with a remontoir escapement, regulates and dis 
engages the striking works. By means of hollow 
steel rods, 124 feet in total length, and six gear trains 
it actuates seven dials, viz., four external dials, 4 
feet 6 inches in diameter, and three internal dials of 
regulating works at the 


smaller dimensions. The 


same time operate a large bronze wheel, upward of 3 
feet 4 inches in diameter, carrying 96 pins, each of 
which corresponds to a quarter of an hour, and by 
the aid of which the various ringing effects are pro- 
duced automatically. These ringing effects are ob- 
tained by means of four clockworks, one of which 
serves for the hours, one for the quarters, and the two 
remaining for the several chimes, which are the fol- 
lowing: The quarters ringing works will play the 
hymn, “Inviolata,” the first five notes being produced 
at the first quarter, the next eight notes with the 
second, and eleven notes with the third quarter, while 
with the fourth quarter, before the hour is rung, the 
whole phrase, “Inviolata, integra et casta es Maria,” 
is heard. By elision the number of syllables may be 
made the same as the number of notes mentioned 
above. In this way the hymn is rendered by parts as 
follows: 


In! vilo!la!ta, 

In\te|gr’et cas't’es Malri'a. 

In'vilo|la|ta t’in te gr’et es Malriia. 

In'vijo|lajta, in|te/gra et cas|ta es 
Ma|ri‘a. 


At noon and at seven o'clock in the evening the 
“Inviolata” is automatically replaced by some tune 
varying according to the season. 

The hours are rung by means of a hammer 220 
pounds in weight on a bell weighing 14,228 pounds, 
the working weight of this clockwork being only 66 
Another 22 bells representing a chromatic 
4,916 pounds in 
weight, has been provided for ringing the quarters and 
operating the chimes. The most remarkable feature 
of the latter is that the number of tunes is increased 


pounds. 


scale, varying from 72 pounds to 


at vill, the cylinders on which the cams of the ham- 
mers are located being readily exchanged, like those 
of a phonograph, provided the tunes in question fil 
into the series of notes represented by the twenty- 
three bells. The larger cylinder to the right carries 
the cams, gearing with the ends of the bell hammers 
by means of the levers lifted by their aid. Each 
bell has been provided with two hammers, the weights 
of which according to their size, vary from 13 pounds 
to 44 pounds. The dials of the clock are of erdinary 
dimensions, only the power and automatic operation 
of the ringing mechanisms, as well as the weight of 
the hour’s hammer, being remarkable. The aggregate 
weight of the whole clockwork is 4,409 pounds. 





To Bleach Bristles.—Carefully cleanse them, allow 
them to remain several hours in a weak, lukewartt 
Take them out, press them out thor- 
bath 
Solu- 


soda solution. 
oughly, and lay them in peroxide of hydrogen 
(0.5 water, 0.5 peroxide of hydrogen solution). 


tion to be kept heated constantly to 86 to 95 deg. F. 
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THE PASSING OF THE ANIMALS. 


AN ACCOUNT OF SOME CREATURES THAT ARE NOW HNOWN ONLY BY THEIR NAMES. 


Tue fac iat almost every year sees the final ex- 
tinction of one or more animal and bird species passes 


well-nigh oticed. These extinctions occur perhaps 
most frequently among the more curious and abnormal 
varieties, many of them well worthy of sturdier at- 
empts al eservation than the efforts which, in a 

ire made. Even in recent years many spe- 


few Cases, ¢ 
ies have passed into oblivion without so much as the 
eir going being heeded or observed 


that the 


anner Ol 
Though as 
iree hundred and eighty 


been estimated world pos 


sesses SOn thousand animal 
species, gle curious variety can ill be spared; yet 


1 the las o or three centuries an incalculable num 
ber have ssed away for ever Extermination pro 
ceeds apat Out of fourteen varieties of birds found a 
century ce on a single island—the West Indian 
island of rhomas—eight have now to be numbered 
imong lssing 

The crease of every creature,” says Darwin, “is 
constant eing checked by unperceived hostile agen- 
cies B ich hostile agencies a fatal decline in the 
umbet in animal is sometimes brought about 
Extinctio as been a natural process through all the 
iges nd hough the humer vace of late has been a 
contributing factor in the doom of many animals, in 
numerou tances man has but hastened what would 
in any case have been inevitable 

The large bounties given by candidates for the favor 
of t! toman populace in ancient days when wild 
easts itted against captives or gladiators in the 
rena of ‘ olosseum assisted in depleting Northern 
Africa of its larger fauna. In those days the hippo- 
otamus habited Lower Egypt, and indeed two were 


killed by an Italian, Dr. Zeringhi, at Damietta as re- 


cently as 1600; and according to Sonnini de Manon- 


yurt and Buffon, the hippopotamus became extinct in 


the Lower Nile near the Mediterranean at no more 


listant date than 1658. 


In animal extinction Africa in recent centuries has 


iffered severely It has lost for ever the quaggs 
vhich, though once plentiful, was exterminated by 
bout 1865: the bluebuck (or blaauwbok). destroyed by 
the Dutch cecording to Sir Harry Johnston, in the 
early years of the nineteenth century, Mr. Lydekker 
putting its final disappearance at a still earlier date; 


nd the white-tailed gnu, which, if it has not entirely) 


inished, is on the very verge of extinction. The 
quare-lipped and miscalled “white rhinoceros and 

South African gemsbok are rapidly approaching a 
ce fate, and the geographical area of a large num 
er of other African animals is diminishing year by 
fal 


But, deeply as Africa has to deplore her losses in 


nimal species, the islands of the Indian Ocean have 
uffered equally by the extirpation of many noteworthy 
birds. The 


+} 


greatest celebrity among these is certainly 
When 


Dutch in 


Mauritius was taken 


1598. the dodo 


t me-honored dodo 


possession of by the was a 


comparatively common bird So helpless was this 
great flightless pigeon, however, and so useful was it 

food for seamen and settlers, that in less than a 
century had completely vanished Leguat makes no 


mention of it as being there in 1693, and the last record 


we have of it 


is contained in the journal of one Benja- 


min Harry, when on his homeward voyage round the 


‘ mate of an Indiaman in 1681 Two other 





of Mauritius, the flightless rail and the 


nt coot, also perished utterly in the seventeenth cen- 


tury—the latter bird surviving to almost the end of the 


entury and outliving the rail by nearly eighty vears 


\ ; ‘ we 
‘9 Specimen of the dodo’s near relative, the solitaire 
of Rodrigue 


ever reached Common at the 


"sinning of the 


Europe 


seventeenth century, they were prac 


‘“eally non-existent by the middle of the eighteenth 
The white dodo of Bourbon, first described in 1615 
was on the verge of assured extinction sixty years 
ater 


Another famous bird, the gigantic ewpyornis of Mada- 
sascar, was still existing, some think, in the eighteenth 


¢ tT . ’ . * P 
htury, since one European is stated to have seen it 


‘Ive in 1745, though the evidence of this is exceed- 
igly uncertain 

The valuable feathers of the ostrich provide against 
eae _ 1 extinction by man, though most of its kin- 
red have alrs ady passed or are doomed. The date of 
: ae rl tion of the moa is still a debatable point, 
ougn 


ossible that the last members of this huge 


destroyed by the Maori immigrants into New 





Zealand from hree to five centuries ago. The small 
black emu of Kangaroo Island, plentiful in 1803, was 
‘ped out in less than a score of years. The Tas- 
‘anlan emu, too, has been hunted to ¢ xtinction, a fate 
ware which, according to Mr. Hudson, at least one 
south American rhea is also tending. A relative, the 


BY EDWARD VIVIAN. 


wingless kiwi or apteryx of New Zealand, one of the 
most singular birds in the world, will probably soon 
become extinct 

New Zealand has also lost many other notable forms, 
among them the dog fermerly to be commonly observed 
in the native villages, which had accompanied the 
Maoris to New Zealand from their elder home in Poly- 
nesia. Another flightless rail, the largest of the blue 
water-hens, is believed to have become extinct at no 
considerably distant date; and the New Zealand quail, 
ago, has been ex- 
Zea- 


to seek a 


a common game-bird half a century 


terminated. The Norway rat, imported into New 
land, has compelled the native black variety 
final refuge in the forest recesses, 


Asia has been decidedly more fortunate in animal 


preservation in recent times than any other continent. 
Its most serious losses have been the extinction of the 
wild horse of the Kir 
1894 of the Pére 
in the Imperial hunting-park south 


tarpan, that small dun-colored 
ghiz steppes, and the destruction in 
David's deer kept 
of Peking. This latter animal, however, still survives 
in small numbers in several European collections 


In Europe, all the few large wild animals remaining 


hold ground of uncertain tenure. The last wild 
aurochs appears to have been killed in Poland in 1627, 
though degenerate descendants, many of them of feral 


tock, still linger in the parks and reserves of Eastern 
luurope. 

In the United Kingdom the destruction has been 
most thorough. The last wild boar in Britain passed 
before the reign of Charles I.; the wolf was exter 


minated in Scotland in 1680, and thirty years later the 


illing of the last wolf in Ireland finally extinguished 
the race in the British Isles 

in Europe the beaver, which, according to Giraldus 
Cambrensis, lingered in Wales till the twelfth century, 
retains a died 


precarious existence. In Holland they 


out in 1825; in the tributaries of the Rhone, the Rhine, 
and the Danube colonies of beavers maintained a foot 
hold throughout last century, and a few scattered rem 
nants still remain. In Livonia, where they 
1724 
in Poland, 


were com- 


mon in they were destroyed before 1850; though 


Lithuania, and several other Russian and 


Siberian provinces they have not yet been entirely 


About a hundred remain, perpetuating the 
race, in the streams of Norway 

The the North 
millions in the middle of the nineteenth century For 


extirpated. 


bison roamed American prairies in 


thirty years previous to that time the ruthless slaug 


ter of these magnificent beasts by bands of Indian hun- 


ters made serious inroads among them. Vast numbers 


remained, however, till their doom was fixed by the 


construction of the great trans-American railways, and 


they passed away forever from their native prairies. 


In carefully protected reserves a few small herds still 


exist, the largest and most flourishing being that in- 
where the two hundred 
1884 had 


increased to three hundred when counted eight 


habiting the Yellowstone Park, 


bisons estimated to be segregated there in 


years 


later. Ten years ago a little herd lingered in a remote 


county of Texas In President Roosevelt's opinion 


there are still a few wild bison frequenting the Rocky 


Mountain range from Colorado to Saskatchewan, 


although these are a slightly different variety 
Another vanished creature as celebrated for its un 


timely fate as the stately bison is the great auk. Be- 
abundance 
By 1825 


later the last 


fore 1800 this bird was common even to 


upon the rocky coasts and islets of the north. 
it had become rare, and twenty 


killed, 
which De Flacourt wrote in 


years 
known specimen was wantonly 

Whether the animal of 
1658 was in truth the giant lemur of Madagascar or a 
closely allied to it is impossible to deter 


form now 


mine; but it is practically certain that this remarkable 
animal was existing at no enormously remote time. 

Among marine creatures extinctions are less notice- 
The Antarctic 
fur-seal—of which it is said that millions were killed 
forty-five 


able, because less easy of verification. 


by avaricious sealers in vears—it is not to 
be wondered at, has ceased to be observed. The sea- 
otter of the North Pacific, the West 
the gigantic sea-elephant of southern oceans have been 


Indian seal, and 


savagely pursued till rarity threatens to become some- 
thing still more serious. 

In 1741 a 
Behring on the Kamchatka 
giant member of a strange race, an enor- 
twenty to twenty-eight 


noteworthy animal was discovered by 


islands off the coast of 
This was the 
mous toothless manatee from 
feet in length, and to be afterward known as “Steller’s 
rhytina.” Steller, the naturalist who accompanied the 
advocated their use as food for the sailors. 
faithfully 


that by 


expedition 


His advice was followed, and so assiduous 
1768, less than 


was the pursuit twenty-seven 


years after their discovery, the last rhytina had been 





slain, and an interesting species completely blotted out 

On the same voyage during which the rhytina was 
found, a new cormorant, also the largest of its kind, 
This, too, was doomed to premature 
rhytina 


was discovered. 


extinction, though it survived the unwieldy 


some seventy years. 

Of the tortoises, with which the Mascarene and Sey- 
chelles Islands swarmed two centuries ago, few speci 
mens have survived to our times, despite the centenar 
ian age attained by some individuals. The huge tor 
Aldabra 
times, are known no longer, save by a solitary species, 


toises of the Islands, so plentiful in former 


in their native haunts. The colossal chelonians of the 
Galapagos group supplied so delicious and so greatly 
diet that 
made sad and 


in twenty years the rapacity of 
irreparable havoc among 


esteemed a 
ships’ crews 
them. 
Among snakes, the passing of the yellow boa, for 
abundant in 
remarkable instance of the dangers attending reckless 


instance 


merly so Jamaica, presents us with a 


ill-considered animal acclimatization, an 
with both romantic and zoological 


and 
which is pregnant 
interest.—Chambers’s Journal: 


IN SEARCH OF A PARENT. 


considered as one of the infants of 


RADIUM 
RADIUM 
the family of chemical elements, young so far as our 


may be 


acquaintance with it is concerned, and young, it is 


said, even in actual years; for while until recently 


we have been content to accept the chemical elements 


as we found them and to assume, so far as we could 


say, at least, they had always existed since the cre 


ation, radium, it is said, is a baby element only a few 


thousand years old. It is an active infant, however, 


and its addition to the chemical series has caused a 


much greater stir in scientific society than did any 


other element, or, at least, any added since chemical 


science was well established 
Ever since this new member of the family was recog- 


nized, it has attracted to itself a great deal of atten- 


tion because of certain peculiarities which it possesses. 
In some of these it does not stand alone, as there are 


certain other elements sharing them. Certain ones, 


like uranium, are old acquaintances; others, such as 


actinium, are more recent acquisitions; but, in the 


popular mind, at least, these but little understood mar- 
vels are inseparably associated with radium. 


One of the peculiarities of this element—if such it 


be—which, from a scientific standpoint, may be the 


most important characteristic, is its appearance in 


places where it apparently did not exist before—that 


is, its production or generation from some other ele 


ment. In other words, this new addition to the family 


of chemical elements insists on having a parent, and is 


not satisfied even with its astonishing properties, but 


must have a family tree; and certain of its admirers 


are now busily engaged in tracing back the line of 


descent and in establishing the relationship between 


the newcomer and several other elements. 
It is generally considered that radium, and possibly 
descended from uranium, and 


that 


actinium, are ultimately 


until recently it was thought the immediate pre- 
radium was actinium, the latter 
The 
relationship has, however, never been definitely estab- 
E. Ruth 
Nature 


actinium 


decessor or parent of 


descending, more or less directly, from uranium. 
lished, and a more recent investigation by Dr 
which is given in 
show that 
that although it 
represent one generation, the true parent has not vet 


erford, a brief account of 


(London) for June 6, seems to 


is not the parent of radium; may 


been identified nor named, although it is apparently 
and 


The new element, it is expected, will soon be described 


possible to separate it from actinium uranium 
and properly christened. 

This particular phase of the study of radio-active ele- 
ments is of absorbing interest, but unfortunately, or 
otherwise, we have as yet discovered no method of con- 
trolling the changes or transmutations. 


are therefore slow, and have but 


Experiments 
little attraction for 
those who like to produce effects; but there are others 
who apparently are determined to pursue this matter 
to the end, and it may be that eventually we may be 


required to adopt a new chemical chart which will 
arrange the elements in generations, and not merely 
group those together which inherit certain family char 


acteristics.—Electrical Review (N. Y.). 


Bleaching of Glue, Gelatine, and Blood Albumen. — 
To obtain a pale glue, 100 parts of warmed glue jelly 
part each of 
zine dust and oxalic acid, care being taken that soluble 
sugar combinations do not contaminate the product. 


are heated and stirred for a time with 1 
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THE FLEMING DIRECT-READING CYMOMETER- 


MEASURING WIRELESS TELEGRAPH WAVES. 


THe cymometer or wave measurer device is an 
instrument designed by Dr. J. A. Fleming, F.R.S., to 
determine not only the frequency of electric oscilla 


tions and the lengths of electric waves, but also to 


BY A. FREDERICK COLLINS. 


of this coil can be closely calculated by the formula 
L (r DN)*1, where D is the mean diameter of one 
circular turn of the helix and N the number of turns 
of wire per centimeter. DN represents the length 

















THE CYMOMETER, SHOWING THE 


measure small capacities and inductances of circuits 
employed in wireless telegraphy Heretofore it has 
required considerable skill to deduce the constants of 
such circuits, but the new arrangement enables any 
one to measure these values without calculation 

The cymometer is based on the principle that if 
electric oscillations are surging in any open or closed 
circuit, oscillations having a similar frequency will be 
set up in a second circuit or resonator, provided that 
the latter is inductively coupled to the first, that it is 
capable of being tuned to the same period, and that 
the mutual induction between the two circuits is very 
small 

If a resonant circuit be arranged so that its induc 
tance L and its capacity C can be varied, the maximum 


resonance effect will be produced when p 28= 
1/vV CL, where n is the frequency of the open or 
closed circuit that is to be.measured. If, however, the 
mutual induction between the oscillator and resonator 
exceed a certain small critical value, the above form- 
ula no longer serves to express the relation When 
a closed resonant circuit formed of an inductance 
coil, a condenser, and a straight wire is placed near 
a circuit either open or closed, in which high-fre- 
quency currents are surging, some of the energy of 
the latter will be impressed upon the former. Now if 
the inductance and capacity of the first can be varied 
so that it is possible to bring it into resonance with 
the excitation circuit, then the yCL, called its oscilla 
tion constant, will bear a relation to the oscillation in 
the first circuit or oscillator so that n l/2nr VCL, 
when the potential difference between the plates of the 
condenser in the resonator will be maximum. By the 
use of a vacuum tube containing carbon dioxide, or, 
what is still better rarefied neon, the ends of the tube 
being connected to the opposite terminals of the con 
denser, the optimum resonance or critical point can be 
easily determined 

The cymometer is constructed in accordance with 


the above principles and is illustrated in the accom- 


panying engravings It comprises essentially an in 
ductance coil C ¢ formed of an ebonite tube 108 centi 
meters long and centimeters in diameter, around 


which is wound in a helical groove cut on its surface 


AUXILIARY INSULATED CIRCUIT. 


of wire which is wound on one unit of length, in this 
case one centimeter, of the coil l is the length of 
the coil 

The coil is mounted on a base by means of wood 


A thin ebonite tube h is fixed tightly over the brags 
tube and projects a little beyond its ends. Sliding 
over the ebonite tube is a second brass tube i, which 
completes the condenser. For the purpose of adjust. 
ing its capacity as well as the inductance of the coil, 
there is a handle attached to the tube, to which is fitted 
a metal bar k, ending in a semicircular contact / that 
slides on the inductance coil cc. To this bar there ig 
fixed a pointer m that slides over the scale nn. 

A heavy square copper bar L, L, 1, connects one end 
of the inductance coil to the inner tube of the con. 
denser, while its outer tube slides through an insw 
lated metal ring o, and from this ring and the termi- 
nal p of the inner tube of the condenser wires of large 
cross section are connected to the ends of the vacuum 
tube Now, if the outer condenser tube is caused 
to slide off the inner tube by moving the handle, the 
capacity of the condenser will be reduced by an 
amount almost exactly proportional to the displace. 
ment of the handle. 

To Measure the Frequency of Electric Oscillations 
in Hither an Open or a Closed Circuit——The cymome. 
ter is arranged so that the copper bar L, L, is parallel 
with and close to an: stiaight portion of the circuit 
in which electric oscillations are surging. The vacuum 
tube is attached to the terminals X Y; the handle is 
then moved along the scale until the vacuum tube 
glows the brightest. Since it is desired to know the 
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A PLAN VIEW AND AN ELEVATION OF THE 


supports d and e, about 130 centimeters long and 30 
centimeters wide, and mounted near it is a slidable 
tubular condenser. The construction of this condenser 

















ONE FORM OF THE FLEMING DIRECT-READING CYMOMETER. 


a bare copper wire 1.22 millimeters in diameter, mak- 
ing four turns to the centimeter The inductance L 


* Specially prepared for the ScClENTIFIC AMERICAN SUPPLEMENT 


permits the capacity to be varied gradually, since it 


comprises a brass tube f clamped at one end of the 


insulated block g The length of this tube is 104 


centimeters and its outside diameter 2.49 centimeters. 


FLEMING DIRECT-READING CYMOMETER. 


frequency of oscillation, the lower of the four scales 
is noted, and we will say that the pointer indicates the 


number 3.5. This means that the frequency of oscilla- 
tions is 3.5 in one-millionth of a second or 3.5 mil 
lions per second. 


By reading the scale at the top, the oscillation con- 


stant VCL, that is the square root of the product of 
capacity in microfarads and the inductance in centi 
meters of the circuit that is being measured, will be 
shown; and if either the inductance or the capacity 
of that circuit is known, the second quality can be 
easily determined. The range of the oscillation con 
stant is from 0 to 12, and the frequency of the oscil 
lations is related to the oscillation constant by the 
formula, frequency = 5.033 millions divided by the 
oscillation constant as recorded on the scale, and the 
number of oscillations in one-millionth of a second is 
almost exactly equal to the number 5. 

To Measure the Capacity of a Leyden Jar.—On the 
lid of the case in which the cymometer is packed there 
is attached a rectangular circuit of insujated wire. 
This circuit is cut in two places and the terminals left 
free, so that they can be connected to other circuits. 
The inductance of this wire is 5,000 centimeters The 
jar to be measured is set on a plate of glass and col 
nected to one pair of the terminals of the wire rect 
angle, and the other pair of terminals to the spark 
balls of the secondary of an induction coil. ‘The bat 
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L,L, of the cevymometer is placed near and parallel to 
a. sade f the rectangle, and the induction coil set 
one § . 
into action 

The handle is now moved until the vacuum tube 


gives the ightest light, and the value of the oseilla- 


tion consta 
number and 
the capacits 
farad. A ‘ :pacity up to nearly 1-300 of a microfarad 


can thus 


nt is then read on the scale. Square this 
divide by 5,000; the resulting quotient is 
»f the Leyden jar in fractions of a micro- 


be measured, and this is nearly equal to the 
capacity o! he largest-sized Leyden jar. 

To Measu the Inductance of a Coil of Wire.—The 
capacity of smail Leyden jar must be determined 
first as indicated above. The wire or coil whose induc- 
tance is to be measured is then connected in series 
with the re¢ tangle of wire. The handle of the cymo- 
meter is moved to a position at which the vacuum 


tube shines brightest. The reading of the oscillation 


A NEW 


A BOWL MADE 


We present illustrations of a new and interesting 
type of slag car, of 10 tons capacity, of which fifteen 
were recently built for the new Garfield plant of the 
American Smelting and Refining Company near Salt 
Lake City. Some idea as to its size can be gained 
from the over-all dimensions, which are 15 feet long 
and 614 feet high. Each car weighs 27,000 pounds 
r 47,000 pounds when filled with slag. The 


empty, ¢ 
bowl] is made in five sections, the bottom being made 


constant on the scale must be taken for the jar, and 
when the inductance is in circuit. These numbers 
are then squared and their differences divided by the 
eapacity of the Leyden jar in microfarads. The quo- 
tient is the inductance of the piece of wire in centi- 
meters. In this way inductances up to 70,000 or 
80,000 centimeters, that is 70 to 80 microhenries, can 
be found, 

To Measure the Length of Electric Waves Emitted 
by an Aerial Wire.—The copper bar of the cymometer 
is placed parallel to the lower part of the aerial wire, 
and a few centimeters from it. The induction coil is 
set into action; the handle of the instrument is then 
moved until the glow in the tube is a maximum. If 
the terminal of the vacuum tube connected with the 
outer tube of the condenser is led to the earth, even 
better results are obtainable. By observing the figure 
on the scale the length of the wave may be read direct 


might be spilled into them. The trunnions are rolled 
by means of a sleeve, which is operated through a 
lever by a 12-inch compressed-air cylinder. This cylin- 
der is designed to operate on 60 pounds air pressure, 
and to tilt and hold the pot in any desired position. 
The air valve for this cylinder is a simple four-way 
cock conveniently operated from the side of the car. 
All the levers and other operating parts are made of 
steel, to reduce the weight of the machine without 
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To Measure the Length of Electric Waves Imping.- 
To accomplish this it is 
necessary to place a coil of a few turns around the 
inductance coil of the cymometer, and to connect this 


ing on the Receiving Aerial 


between the receiving aerial and the grounded termi- 
nal. The vacuum tube is then replaced by a coherer 
or other electric wave detector to which is connected a 
By moving the handle until the high- 
est reading of the galvanometer is obtained, a reading 
of the cymometer scale will indicate the length of the 


galvanometer 


impinging waves. 

The Marconi Wireless Telegraph Company, Limited, 
of London, England, are the makers of the cymome- 
ter, and they are now prepared to furnish vacuum 
tubes filled with the rare gas neon, which renders them 
much more sensitive than tubes filled with carbon 
dioxide. The glow of the neon tubes is so brilliant 
that measurements can be made in brightest daylight. 


TYPE OF SLAG CAR: 


IN FIVE SECTIONS. 


The entire body of the car is carried on eight pow- 
erful springs placed under the front and rear support- 
ing frames and resting on the main bearing boxes. 
These bearing boxes are fitted with phosphoi-bronze 
bearings, which are kept lubricated by removable oil- 
waste boxes. The two supporting frames are tied to- 
gether by two 100-pound rails securely riveted to them, 
and extended to carry the Tower automatic couplers. 
These are provided with the usual side-crank attach- 























THE BOWL IN ITS NORMAL POSITION. 


in One piece, with four quarters forming the top. This 
allows of any worn or broken part being easily re- 
placed These sections are securely bolted together, 
and tied to a steel supporting ring by keybolts. The 
supporting ring is securely riveted to the _ pinion- 
toothed trunnions which roll on a racked track. The 
pinion and the rack are both made open between the 
teeth, to prevent their being clogged by any slag which 
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EDUCATION 


THE PROGRESS MADE 


THe thirty-second annual report of the Minister of 
State for Education in Japan has lately come to hand, 
and it proves very distinctly that the Japanese are re- 
laxing none of their efforts for the extension and im- 
provement of education in their country. The report 
is for the year 1904-5, and we presume that the time 
required for the preparation of the elaborate statistics 
18 the cause of the delay in its appearance. Although 
the year the war with Russia was raging, it only helped 
to intensify the efforts the Japanese were making to 
render every part of their national services more effi- 
Clent At the graduation ceremony of the Imperial 
University of Tokio, the Emperor was present, and, 
through the Minister of State for Education, he stated 
that: "hough the nation is in a state of war, educa- 
“on should by no means be neglected. All educators 
Should do their duty with zeal and assiduity.” In this 
time of stress the Japanese people rose as one man, 
ach doing his best, not only for the general welfare 
Of the State, but also for the success of the war, and 





sacrificing strength. A hand wheel and screw are also 
provided, so that the bowl can be dumped by hand, 
should the air supply fail from any cause. When 
tilted to the extreme position, the side of the bowl 
makes an angle of 50 deg. with the vertical, so as to 
readily allow the slag skull to slide out. The bowl, in 
dumping, is carried to the side of the car by the roll- 
ing of the trunnions, so as to dump outside of the 
rail. An apron in the middle of the truck prevents 
any drippings from falling on the track. 


IN 


IN THREE 


this national spirit is the real secret of the success of 
Japan in everything which has been attempted. Spe- 
cial attention, however, was paid to education, and 
when the declaration of war against Russia was issued 
the department dispatched an instruction to educators 
throughout the Empire, pointing out that in the in- 
struction of students and pupils a deliberate attitude 
should be maintained; and that those who taught, as 
well as those who were taught, should emulate the 
spirit of the soldiers and sailors who were ready to 
fight and lay down their lives for the cause of their 
country, and seek to perform their respective duties 
with even greater zeal than in time of peace. The 
Education Department itself sought to discharge its 
duties in the same spirit, but the unprecedented na- 
ture of the struggle with Russia necessitated the devo- 
tion of large sums of money to military requirements, 
and in consequence it became necessary to make a 
temporary reduction in educational expendituré; "but 
in the measures which were taken nothing was done 








THE BOWL IN POURING POSITION. 


ment for releasing the coupler. One of each pair of 
wheels is provided with a bronze bushing, so that it 
can revolve on the axle when going around a curve. 
We are informed by the builders of the car, the Power 
and Mining Machinery Company, of Cudahy, Wiscon- 
sin, that because of the rough usage to which it is 
put, a large factor of safety was used in the design 
of all the parts of this machine. Special pains were 
also taken to make it as simple as possible to operate 
for the men usually employed for such labor. 


JAPA RH. 


DECADES. 


which would reduce the salaries of the teachers, nor 
the number of children attending school, nor, in short, 
anything which would be likely to diminish the ef- 
ficiency of education. 

A study of the details of the report shows the won- 
derful progress made in education in Japan during the 
thirty-two years covered by its statistics, and in the 
year under notice we have the remarkable result that 
out of the whole number of children of school age— 
namely, 7,551,445 boys and girls—no less than 97.16 
per cent of the boys and %1.46 of the girls attended 
school, the figure for the two sexes together being 
94.31 per cent. In 1873 the latter percentage was only 
28, and there has been steady progress ever since. This 
has been achieved in the face of a serious and con- 
stantly growing deficiency of qualified teachers. The 
report relates that this defect continues to increase 
year after year, and it describes various devices for the 
encouragement of the supply of teachers, such as the 
erection of additional buildings for normal schools, lim- 
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iting the number of pupils in each class, affording 


greater facilities for the examination of persons desi 
ing teacher license and so forth The same diffi 
culty exists in Great Britain, and to a much greater 
extent in th United States, and it arises from the 
great competition of commerce and industry for the 
services of promising young men, and the only way to 
overcome it is to increase the salaries of the teacher 
and otherwise improve heir positions 
rhe report is so crammed with facts and figures that 
it is impossible to give an intelligible resume of them 
All we can attempt is the enumeration of a few of the 
more striking and instructive Now that education is 
o well organized in Japan, it is not necessary to send 
many students abroad for the ordinary courses of in- 
struction; those who go to Germany, Britain, France 
and the United States are for the most part distin 
cuished graduates who wish to carry on specialized 


tudies At the end of the year under review there 


were LOL such students, and these, when they return 


to Japan, will be appointed to important educational 


or administrative posts lapan now sends representa 


tives to almost ll the International Congresses and 


Conferences, and it is able to supply men whose attain 


ments compare very favorably with those from other 


countrie In fact, the ability and enthusiasm of such 


Japanese delegates a remarked upon by all who 


ome into contact with them 


The report gives details of the elementary, higher 
nd special schools of many kinds, but into these we 
cannot enter In view of the difficulty of obtaining 


teachers, special attention is being paid to institutes 


4 


and normal schools for the training of teacher le 


tails of which are very interesting to all engaged in 
the work of education The Imperial Universities of 
fokio and Kioto continue to make steady progress, not 
only as regards the number of students, but also their 
organization and equipment. The University of Tokio 
consists of the University Hall and six Colleges of 
Literature, Science, and 


Law, Medicine, Engineering, 


Agriculture, and to each of these are attached labor- 
atories, museums and libraries. The teaching staff in 
the colleges was 270, including 118 professors, 61 as 
sistant professors, and 76 persons specially appointed, 
including 15 foreigners The number of students in 
the University Hail was 630, and of students in the 
colleges, 2,944. The Imperial University of Kioto con- 
sists of a University Hall and Colleges of Law, Medi 
The teach 


ing staff in the colleges included 58 professors, 29 as- 


cine, Literature, Science, and Engineering 


istant professors, and 40 persons specially appointed 
the total number being 127. The number of students 
in the University Hall was 112, and in the colleges 
1,114 
30 complete as that of Tokio, as it is a comparatively 


The equipment of the University of Kioto is not 
new foundation: but it is making steady progress 
The number of special schools is very considerable, 
and includes schools of medicine, schools for foreign 
To meet the in 
technical 


languages, and art and music schools 
different 


chools of a very varied character have been instituted 


custrial wants of the localities, 
Among the more 


Agricultural Col 


wherever they seem to be required 


important of these are the Sapporo 


lege, the Morioka Higher School of Agriculture and 
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lorestry, the Tokio Higher Commercial Sch« the 
rokio Higher Technical School, and the Osaka | {igher 
Technical School, all of which have features from 
which much might be learned, even by educationalists 
in this country. There are, in addition, a considerable 
number of public and private technical schools lud- 
ing industrial schools, apprentices’ schools icul- 
tural schools (including schools of forestry, icul- 
ture, and veterinary medicine), schools of marin pyro. 
ducts, commercial schools, nautical schools, schools for 
agriculture, commerce, and industry. Institutes lave 
been founded for the training of technical schoo! ‘cach 


ers, Who are not allowed to depend on haphazard ar. 
rangements, as they are, for the most part, i: this 
country. 

School hygiene is improving year by year, the ces. 
sary precautions of cleaning and disinfection beiny ep. 
forced, and arrangements are made for the meiical] 
inspection of the students, medical officers being ap 
Many 


are given on this aspect of educational work, but for 


pointed for that purpose interesting details 


these reference must be made to the report itself. Suf- 
ficient has been said to show how thorough the Jap. 
anese are in all their educational arrangements. Oc 
casionally we hear remarks which seem to indicate a 
certain amount of jealousy at the progress which the 
Japanese have made in industry and commerce The 
facts which we have given show that it is no super 
ficial progress, but that its foundations have been laid 
deep in a national system of education which has been 
carefully planned and persistently carried out Engi 


neering. 


THE LUMIERE PROCESS OF COLOR 
PHOTOGRAPHY. 


A POSITIVE PICTURE IN THE COLORS OF NATURE PRODUCED ON A SINGLE PLATE IN 


In the issue of the Scientiric American of July 20 


is given an extended description of this 


Briefly a glass plate is 


process 
coated with a foundation trans 


parent film in which is mixed in equal proportions 


extremely minute starch particles colored respectively 


red, blue, and yellow The usual sensitized bromide 


film is then coated over the color film. The plate 


when drs exposed in he camera with the glass 


side toward the lens The ivs of light in passing 


through the colored film affect the sensitized film in 


proportion to their color intensity The negative ob 


tained is transformed into a_ positive by chemical 


means, which exhibits the colors of the original in a 
perfect degree 

The following are the instructions for the neces 
ary manipulation of these plates, as stated in British 


journal of Photography 


First development 


A. Pyrogallol >} gms 
Alcohol 100 ce 
B. Potassium rromicde ms 
Liq. ammonia sp r. O92 ( 
Wate Se 
Inversion of the image 
Dissolving the silver 
(. Potassium permanganate ) gms 
Sulphuric rcid 10 ce 
Water 1000 ef 
Second Development 
D. Amidol » gms 
Sodium ulphite anhydrous » ems 
Distilled water LOO) en 
Oxidation 
ke. Solution ¢ ye 
Water MM ee 
Intensification 
I’. Pvrogallol ; gms 
Citrie acid >} ems 
Water 1,000 | 
G. Silver nitrate » ems 
Distilled water 100 ee 
Clearing Solution 
H. Potassium permanganate 1 gm 
Water HH Oe 
Fixing 
Hvpo 150 ems 
Sodium bisulphite lye 0 ce 
Water 1.000 «cx 
Varnish 
1. Gum dammat 20 gms 
Benzole 100 ems 
Preliminary Precautio It is essential if good re 


ults are to be obtained that a few simple precautions 


should be observed. These refer to the dark-room il 


lumination and 
dark slides 


modifications of the apparatus and 


THE CAMERA. 


ensitive to all rays, they 
light; 


As the plates are must 


be manipulated in a very deep ruby whatever 
may be the intensity of the red light, it is not advis- 
ible to expose the plates to the direct light, and the 
back should be turned to the light when placing the 


plates in the dark slides or developer, and to cover 
the dish during development, or to work in perfect 
darkness 

The Vodific 


lates differ 


ations of the Apparatus Autochrome 


from ordinary plates in three principal 


points 
1. The exposure must be made through the back 
of the plate, and the latter must be reversed as re 


gards its usual position; that is to say, the rays of 
light from the lens must first pass through the glass 
before reaching the sensitive surface 


» It is absolutely essential to use the special color 


filter which is made by MM. Lumiére, and the color 
of which is of the greatest importance. The purpose 
of this filter is to give a true chromatic rendering, 
ind it is impossible to do without it, otherwise false 
color rendering must be obtained 

> rhe 


plates are comparatively slow, and it is not 


possible, therefore to use them for instantaneous 


work in the strictest sense of this word: it is neces- 


arv. therefore or the camera to be supported on a 


tand or other support so that time exposures may be 
riven 
ordinary plates, the fol- 


Differing thus from the 


lowing modifications are necessary in the apparatus 


and darl lides 

if the dart lides are fitted with springs to keep 
the plates in register, it is essential that they should 
be arranged so as not to unduly press upon particular 
parts of the plate In order to prevent any scratching 
delicate, a 
with it. A 
upply of these cards, the black side of which should 


of the sensitive surface, which is very 


black card should be placed in contact 
be placed in contact with the film, is furnished gratis 
with every packet of the plates 

When the plates are to be placed in the dark slides, 
the cards should be placed first in contact with the 
film, so as to prevent any friction which might cause 
scratching of the film 

As the exposure is made through the glass, it is 
important to see that the latter is quite clean, and it 
should be cleaned before placing the plates on the 
slides 

The glass of the plate being presented to the lens 
it is necessary to make allowance for this in focusing. 
There are two possible arrangements: 1. Cameras in 
which a ground glass is used; and 2, fixed focus cam- 
eras, or focusing cameras provided with a distance 
scale, in which either the front or the back of the 
camera is moved 

If the camera is provided with a ground glass, this 
should be reversed in its frame, that is, the ground 


side should be placed outside The filter, or screen, 


which must be placed in the path of the rays from the 
lens in order to obtain satisfactory results, may be 
placed for preference in front of the lens 

In apparatus in which there is no ground glass, this 
filter should be placed behind the lens, for it has been 
calculated so that thus placed it produces the neces 
sary correction of the focal plane, and the operator 
need not further trouble himself on this point 

The Lumiére Company supply with the filters the 
necessary special carriers, which can be fitted in front 
of or behind the lens 

The lenses used should be colorless. Certain lenses 
are more or less vellow or tinted, and this color affects 
the orthochromatic rendering, and gives to the final 
results a yellow tinge, which more or less falsifies the 
perfect reproduction of the colors. 

It is therefore very important to make sure that 
the lenses are colorless. 

The dark-room should be provided with a sand-glass, 
enable one to determine exactly the 


which should 


duration of development MM. Lumiére have con 


structed a time glass which acts for 2! minutes, cor 
responding exactly to the constant duration of de- 
velopment. 

plates should 


The Necessary Manipulations.—The 


be placed in the dark slides, bearing in mind the 
recommendations made above, that is that the glass 
side must be turned to the lens. The plate should be 
placed in contact with the black card, avoiding an 
rubbing of the surface 

This first 
as far as possible exposure of the plate to the da 


manipulation should be done, avoiding 
room light for any length of time so as to avoid the 


formation of ulterior fog, which would reduce the 
brilliancy of the colors and cause general degrada 
tion. 

Erposure.—The camera having been mounted on a 
stand the exposure is made as usual. In the middle 
of the day and with a bright sun the exposure is 
If othe 


apertures are used this time must be corresponding) 


about one second with a lens working at f/8. 
decreased or increased, according to the recognized 
tule. 

If the 
or afternoon the exposure must be increased as the 
In cloudy weather the ex 


exposures are made during the morning 
time differs from midday. 
posure should be approximately increased six times 
Finally, in winter 
all exposures should be doubled or trebled. For po 


more than in brilliant sunshine. 
traiture in a-studio it is preferable to use a lens 
working at f/5 at least, and under these conditions 
the exposure will vary from 10 to 30 seconds, accord 
ing to the state of the sky. It must be understood 
that the above figures are approximate only, and ex- 
perience alone will enable one to determine the co! 
rect exposure in each case. 
Development.—The plate, having 
should be carefully removed from the dark slide, ta 


been exposed 
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cratch the film, then developed with solu 


ing care nol 
tions A nd B. 

For 13x18 em, (=7x5 inches) take 
Maiutiom A .cvcscscceveseeccscccces 10 ec 
Solution Be ..cccssccccscccevccecces 10 cc 
Water .ccccccccccccccccccseccevccene 100 ce. 


Solution B should only be added just before pouring 
the solution on the plate, as the developer very read- 
ily oxidizes. The developer should only be used once 
ond then thrown away. 

Development should last exactly 244 minutes, and 
it is specially recommended that in no case should 
this tl 

The special sand-glass supplied, and which measures 


be exceeded. 
exactly this time, can be hung on the dark-room lan- 
tern, and indicates very visibly the finish of the opera- 
tion. 

During this first development the plate should be 
protected from the direct action of the red light. It 
is therefore advisable to cover the dish during the 
board. More- 


whole of development with a card or 


plate must not be withdrawn from the de- 


over © 

veloper, nor examined during development, or it will 
infallibly fog, and the least trace of fog will prevent 
the obtaining of good results. Examination of the 


plate can do no good, for the duration of development 
is fixed once for all. 

After development for 214 minutes the plate should 
be washed under a tap for about 15 to 20 seconds. 

Reversal of the Image.—The reversal of the image 
comprises the solution of the metallic silver reduced 
in the preceding operation, and a second development 
with amidol 

This reversal, as well as all the subsequent opera- 
tions, is effected in white light, or as soon as the acid 
solution of permanganate is poured over the plate. 

Aftei 
should be immersed in the acid permanganate solu- 
tion C. It will be easily seen in about two or three 


development and a brief washing, the plate 


minutes if the operation is complete and the colors 
visible by looking through the plate. 

The plate should be again washed in running water 
for 15 or 20 seconds. 

After this washing the plate should be immersed 
in the developer D for two or three minutes. This 
operation should be done in a bright light. 

As soon as the image appears complete, it requires 
intensification, which increases the strength and bril- 
lianey of the colors. This intensification must be pre- 
ceded by a destruction of every trace of the preceding 
developer by the following operation: Immerse the 
plate for 15 or 20 seconds, after washing for the same 
time, in solution BE, which oxidizes every trace of the 
developer, retained by the film, and which thus per- 
mits the intensification. 

The plate should be washed for a few seconds in 
running water. To intensify, take 

Solution F 100 ce 


Solution G aa rsh his esl ito a ~ 10 ce. 
Immerse the plate in this mixture and watch the 
increase in density by examining the plate from time 
to time. The solution will turn gradually yellow, and 
finally become turbid. It should be used as quickly 
as possible, and thrown away as soon as it becomes 
cloudy. As a rule, the intensification will be suffi- 
cient before this limit is reached; but if it is con- 
sidered advisable to push the intensification further, 
a new bath should be made up and applied to the 
plate, but the plate must be well rinsed between the 
two, and immersed in solution FE and again washed. 

During intensification it may happen that the whites 
will become stained a deep yellow. This is nothing 
more than a silver fog (dichroic), which will instant 
ly disappear in the following bath. 

After intensification wash the plate for some sec- 
onds and immerse in solution H, which must not con- 
tain any acid. Allow this bath to act for from> 30 
seconds to one minute 
~After a washing, immerse the 


Firing, etc. brief 
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plate in solution I of acid hypo for about two minutes 
running water for four or 
from the 


Finally, a washing in 
five minutes will be sufficient to remove 
thin gelatine film all traces of hypo that it may con- 
tain. 

Should the white still show a slight yellow tint the 
plate should be again immersed in the permanganate 
solution H, followed by a second fixation. 

The plate should now be allowed to drain and dried 
as quickly as possible—that is to say, in a current of 
air and at a convenient temperature. 

The manufacture of these plates is an exceedingly 
delicate operation, and it may happen that accidental 
ly small black spots may occur, which it is impossible 
to absolutely avoid. These spots should be touched 
out by the aid of a very fine brush immersed in the 
acid permanganate solution C. After this retouching, 
immerse the plate in water and then in the fixing 
bath, and again wash and dry. 

White spots may be spotted out with Indian ink, 
with graphite, or any black color mixed with a little 
gum water. This must be done after varnishing. 
When the plate is perfectly dry it should be var- 
usual way But the 


This is done in the 


be applied cold. Varnishing increases 


nished, 
varnish must 
considerably the brilliancy of the pictures, at the same 
time protecting them. An ordinary varnish must not 
be used, as it will destroy the colors. 

Note.—It must be borne in mind that the film is 
must not be rubbed 


extremely delicate, and that it 


while it is wet. We strongly recommend that the 


plates should never be treated with alcohol or alco- 


whether for drying, varnishing, or 


Aleohol will completely 


holic solutions, 


any other purpose. destroy 
the colors. 

Avoid exposing the pictures to the sun or to heat, 
which may produce cracks. 

[We have 
made by this process and observed its remarkable color 


examined a colored portrait positive 


gradation.—Ebp. ] 


WHAT WE HNOW ABOUT THE EARTH'S 


INTERIOR. 


HOW HOT ARE THE BOWELS OF THE EARTH? 


Wuat has modern science to say of the time-honored 
conception of the earth as an incandescent mass of 
liquid covered by a solid crust as thin, relatively, as 
the shell of an egg? 

In the first place, it is certain that the temperature 
of the earth increases with the depth, as far as our 
borings have penetrated. A few yards below the sur- 
face a constant temperature is found which differs 
little from the mean annual temperature of the place 
of observation. In sinking a vertical shaft the tem- 
perature is found to increase 1 deg. C. for each 30 or 
35 meters of descent (1 deg. F. for 54 to 64 feet). The 
number of meters of descent corresponding to a rise 
of 1 deg. C. is called the geothermic gradient. 

In homogeneous strata the gradient is nearly con- 
stant For example, three gradients found in Ger- 
many are: 33 meters per degree in a boring of 1,260 
meters, mostly through rock salt, near Berlin, 36 in a 
deeper shaft in Saxony, and 34 in a shaft 2,000 meters 
deep in Silesia But what are two kilometers in com- 
parison with the earth’s radius, which measures 6,370 
kilometers? 

If the gradient is the same at all depths we would 
have a temperature of 2,000 deg. C. (3,632 deg. F.) at 
(4314 miles). No known 





a depth of 70 kilometers 
rock or metal could remain solid at such a tempera- 
ture. The researches of the United States Geological 
Survey have proved that the principal constituent of 
voleanic lavas melts at 880 deg. C. (1,616 deg. F.), and 
that the melting points of such materials as granite, 
felspar, and quartz lie between 1,440 and 1,775 deg. C. 
It is true that the enormous 


(2,624 and 3,227 deg. F.). 
pressures that must exist at great depths in the earth 








operate to raise the temperature of fusion, but numer- 
ous experiments lead to the conclusion that the melt- 
ing points of all the rocks of the earth’s strata must 
be attained at depths between 60 and 70 kilometers. 

It is evident that the law ofthe constant geothermic 
gradient applies only to a very small fraction of the 
earth’s radius, and that the temperature is almost 
uniform throughout the interior. 

Valuable indications of the structure of the earth’s 
interior have been furnished in recent years by seis- 
mographs, or earthquake registers. Every earthquake 
Shock appears to be sharply localized, and in most 
cases it is possible to locate the center of disturbance 
very accurately by comparing the times at which in- 
Struments in various places are affected. Now, this 
center always found to be within 50 kilometers (31 
miles) of the earth’s surface, and, consequently, at a 


BY ABBE TH. MOREUX. 
point of the solid crust. But, as Montessus de Ballore 
has recently shown (Cosmos, vol. lv.) each center of 
disturbance gives rise to two series of vibrations, one 
propagated through the crust, the other through the 
interior mass of the globe. The former have long been 
known. affect 
propagated along the surface in all directions from 


They strongly seismographs and are 


the center, like the ripples formed by a stone thrown 
into a pool, with a velocity of about 6 kilometers (3.7 
miles) a second. The other vibrations travel vertically 


at slightly less speed. jut sensitive seismographs 


have recently indicated the existence of preliminary 


tremors, which have sometimes been detected at a 


point antipodal to the center of disturbance. These 
tremors travel through the mass of the globe with a 
velocity of 10 kilometers (6.2 miles) a second, so that 
they reach the opposite side of the earth in 22 min- 
utes. 

This high velocity proves that the tremors are propa- 
gated under conditions which are not found in any 
solid and that the interior magma of the earth must 
be several times more rigid than steel. 
reconciled 


How can this conclusion be with the 


theory of an incandescent or molten nucleus? The 
pressure sustained by the rocks increases as we de- 
scend, and 20,000 atmospheres is not an exaggerated 
estimate of the pressure that would be encountered at 
a depth of 70 kilometers. This enormous pressure 
counteracts the effect of the high temperature and 
gives the earth’s mass, though fused, greater resistance 
and density than those of any solid body at the sur- 
face of the earth. 

If for any reason the pressure at any point in the 
earth’s crust is removed the magma beneath that point 
at once resumes the properties of a true liquid. 

Another proof of the fluid, or plastic, character of 
the earth’s interior is derived from astronomy It 
should be remembered that the mean density of the 
independent 


determined, by several 


though the mean density of 


earth has been 
methods, to be about 514, 
the superficial rocks is only about 2. Hence the density 
of the interior must be much greater than 5%, or in 
other words, the density increases with the depth. 
Now a new light has recently been thrown on this 
problem of density by a number of eminent scientists, 
including Airy, Roche, Tisserand, and Du Ligondés, 
whose conclusions are derived chiefly from the oblate 
form of the earth. A rotating mass of liquid. if unin- 
fluenced by external forces, assumes the form of an 
oblate spheroid, the degree of oblateness depending 


on the distribution of its materials, their densities, the 
velocity of rotation, and the force of gravity at the 
surface. Without going into details, it will suffice to 
say that the results of the investigations agree in 
proving that, to produce the known form of the earth, 
its materials must have been arranged in concentric 
strata of density progressively increasing from the 
surface to the center according to a law which can 
apply only to a fluid. The earth, therefore, was once 
a liquid mass, its crust was formed by gradual cooling 
and the folds of the crust show that it contracted as 
it cooled. These truths have long been known or in- 


ferred, in general terms, but the investigations of 


recent years have first furnished exact quantitative 
demonstration. 

Astronomy also gives some indication of the stage 
which the earth has reached in the process of cooling. 
Du Ligondés has shown that the heat developed by the 
condensation of the earth amounts to 108,000 calories 
for each kilogramme of its mass. The earth is con 
tinually losing heat, but at present the loss, which has 
been estimated very accurately, is relatively insignifi- 
cant, amounting only to one calorie per kilogramme in 
two million years. If the rate of loss had been the 
same during the entire series of geological periods, 
for which the longest time demanded by any geologist 
is one hundred million years, the total loss of heat 
would be only 50 calories per kilogramme. In the 
beginning the rate of loss of heat must have been very 
much greater than it is now, but even if we suppose 
the average rate during all geologic time to have been 
100 times as great as the present rate the total loss of 
heat would not exceed 5,000 calories per kilogramme, 
or less than 5 per cent of the original quantity of heat 
produced by the condensation of the earth. 

Hence we are justified in assuming that a large pro- 
portion of this immense store of heat remains and 
maintains the interior of the earth in the condition of 
id fluid. And, apart from 
astronomical considerations, although we do not know 
temperature at great 





a more or less pasty and vis 
the exact law of increase of 
depths, we know that the interior of the earth is still 
so hot that the most refractory substances can exist 
only in a molten state, in which they are superposed 
in order of density.—Cosmos. 

Salve tor Burns.—lodoform 80 parts, extr. conii 40 
parts, acid carbol. 1, Aug. Rosar 600 parts 

I1.—Lemongrass oil 100 parts, lanolin 100 parts, lead 
vinegar 15 parts, carbolic acid 2 liquid parts. 
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ELECTRICAL NOTES. the English speaking races receive the benefit and to a temperature of about 122 deg. F. and kept at th 
The Lancet draws attention to a simple adaptation ‘timulus, either north of the river or south of it, heat for several months. The resin thus obtained jg 
of the electric current for heating effects in the “hy whether they call themselves Canadians or Americans; dissolved in benzine or some other distillate of petro 




































































































gienic food-warmer,” which holds out the promise to but from a purely national standpoint a bigger gift to leum having a boiling point below 150 deg. C., dry ame 
reduce the trouble and inconvenience of keeping in- Canada at the expense of the United States could hard- monia gas having previously been forced through the 
fants’ and invalids’ food suitably warmea at all times ly be devised.—Electrical World. solvent for a long time. In the lacquer thus prepare@ 


toa minimum, In the apparatus described an electric = = the fine powder (bronze) is incorporated; it remaing 


incandescent lamp is employed, the resistance of which ENGINEERING NOTES. suspended therein and is now ready for use. 

may be so adapted to any given main supply that the Press reports from Japan say that work has begun Z 

heat of the lamp will slowly bring milk or other at Kobé on four large wharves, each 1,200 feet long TRADE NOTES AND FORMUL&. 
liquid food to a definite temperature, say, between and 360 feet wide, with a space of 420 feet between 


Liniment for Burns.—Sugar lime 40 parts, glycerine 





100 deg. and 110 deg. F., w aints i re » The average : ater i » 36 fee 
z am ‘ " I and will maint wep it there them The average depth of water will be 36 feet 10 parts, carbolic oil 30 parts, salol 3 parts. 

ie lamp is situated at the base of an open box. Im- Nineteen large steamers will be able to berth at one ' 

; ‘ ‘ ini rns.— Sz 0 pi : 
mediately over the lamp is a perforated metal shelf on time. The wharves will be provided with one 50-ton , Sanet ag saree ow Ce 5) pay are 
. o 60 parts > water 60 parts 

which the bottle, preferably of the hygienic type or and one 30-ton stationary derrick, and fifty or more <aseneenes prnbeshoogin 
boat-shaped, rests With the right lamp, adapted that portable cranes with capacity to five tons. The esti- Destruction of Book Worms and & Moths.—in« 
is for the voltage of the particular circuit, it is im- mated cost is $3,500,000 chest, the seams of which are pasted over with paper, 


the books attacked are placed open on the covers, s@ 
perature suitable for administration, and thus the ithe Grand Trunk Railway over the Niagara gorge that the leaves stand free, stand a flask containing 30 
warmed food is available at any hour. The adapta caused three empty freight cars to fall from the bridge to 400 grammes (% vs l tb.) of sulphide of carbon in 

the chest, close the lid, pasting paper over the cracks, 
and allow the box to stand undisturbed for a we 
At the expiration of this period, all eggs, larva, an 


possible to cook the food or to raise it above the tem- On June 15 a derailment on the steel arch bridge of 


tio ff the electric curre . . . se is ¢ > . aa 
ion of the electric current for this purpose is an ex into the whirlpool rapids The derailment was caused 


cellent idea, which should be very generally appre by a broken brake rigging which fell upon the track, 
ciated, It is stated that the cost of the electricity for throwing off one of the trucks. The ties bunched 

. ee . PES — , : : : beetles present in the books will have been killed. 
the purpose of working the warmer is less than 1d. holding the truck, and the car body was pushed over , 


per day for continuous service Britannia Metal.—To coat brass objects with Britan- 


nia metal. (According to C. Puscher.) Solution: 4§ 


the side of the bridge, followed by two other cars. 


At the [International Agricultural Congress recently In falling the cars broke through and carried away : , ail “ ‘id d t 

held in Vienna, Dr. M. Caro, of Berlin, delivered a the side railing of the vehicular deck underneath. parts of pulverized tartaric acid and 4 parts of tartar 
. , ae emetic dissolved in 1,000 parts of hot water. Add t 

lecture on a novel utilization of peat deposits. The The effect of water used in making concrete aroused Sie ail ‘ aur , ™ 7 
P ' , , . , , , , ; this 50 parts of hydrochloric acid, 125 parts of pul 
author first pointed out that the production of fuel an animated discussion among German concrete spe- . . ‘ , : 
F - ; ' ; ; apie. ; verized tin, and 30 parts of pulverized antimony, 
rom peat, that is to say, its distillation and coking, is cialists in 1901, and to settle it about 99 tons of test : ' 

—_ ow P “e “ ‘ : Heat the whole in a well-glazed vessel to boiling, im- 
never destined to have more than local importance pieces were made up by various parties and sent to . é . : 
" , ‘ . Pr , ' - —_ : merse the articles. In from 15 to 30 minutes the coat- 
ecause even peat entirely freed from water is only a Prof. ( Bach, of Stuttgart, for test. This work : . 
low-grs , , nie —_— idl ‘ : ing is complete. 
ow-grade fuel, and peat coke, owing to its high price lasted about four years and the results have recently 
is unable to compete on any large scale with coal coke been published in the Zeitschrift of the Society of Modeling Wax.—I. For the reproduction of fruits, 
Furthermore, all methods will require a peat prelimi German Engineers. The records of the methods of pre- leaves, etc.: 10 parts white wax, 1.5 parts of mutton 
narily dried to 15 to 20 per cent of water. As only paring the test pieces and the amounts of water used tallow and 1.5 parts of dark resin, melted together, 
natural drying processes can be used, the necessary in mixing the materials were forwarded with the cam add 1 part of cinnabar, stir, remove from fire, pour into 
supply of material is obtained with difficulty the whole ples. Tests of samples made by the same men under rod-shaped tin molds, stirring until it sets (also other 
year round. A novel process, developed by Caro in iniform conditions in Prof. Bach's laboratory showed non-poisonous colors) 
conjunction with Prof. Frank, is intended for util- that the smallest amount of water which produced a Il. For coarse work: Mixture of 3 parts of 
izing the fuel energy of the peat on the spot by dis mixture suitable for ramming gave the strongest con. ‘Urpentine, 5 parts of wax, and some olive oil 


iilling the peat in special generators, and using the crete. but the highest degree of skill and care was °F lard. To make it opaque, red lead or cinnabar (ver 


gas thus obtained for different purposes, and mainly required. Larger amounts of water enabled less com. milion) is added. 

for the production of electricity In this process  petent workmen to produce good concrete and in prac III. For finer work, 1,000 parts of pure white wax, 
(which, by the way, can be used also for distilling tical work are an insurance against the injurious ef 132 parts of pure lard, 132 parts of black pitch, and 
coal-mine residues) a peat containing as much as 50 fects of varying degrees of moisture in the sand and 66 parts of cinnabar. 

per cent water can be used, which material can read stone, changeable atmospheric conditions and other Bronze Imitation in Plaster.—1. Boil linseed oil 
ily be obtained throughout the year. Another valuable factors. These statements, it will be observed, are the with so much soda lye until a soap, clearly soluble in 
feature of this process is that practically the whole same as those made by concrete specialists in the hot water, is produced, which is diluted with hot 
of the nitrogen contained in the peat is obtained in United States and indicate the extreme care necessary water. Inta.this fimid pour a dissolved mixture of 4 


the form of ammonium sulphate, which is commonly in basing field methods on the results of laboratory ex- parts of sulphate of copper (blue vitriol) and 1 part 
used as a fertilizer. In fact, unless the percentage of periments by trained workmen. The tests represented of sulphate of iron (green vitriol) as long as a @& 
nitrogen contained in the peat is exceptionally low, work done under a great variety of conditions and the posit is produced, which is filtered out, washed and 
the profit to be derived from the ammonium sulphate specimens were representative of good German prac dried. 2. Also boil 5,000 parts of linseed oil with 750 
would be such as to cover the cost of moor operation, tice —Engineering Record parts of litharge, filter it hot off the undissolved 


peat drying, ete., still leaving a sufficient surplus for The materials used in a structure may not—usually /itharge, and melt in the fluid 750 parts of the precip- 
the gas to be available absolutely = — — ieee do not conform to our assumption as to the strength itate obtained from No. 1 together with 300 parts of 
gas, which is of a very pure description, lending itself 114 »:operties of those materials, In many cases the W@%- If with the fluid thus obtained, while hot, per- 
extremely well for gas-engine operation, will render it matesiete on atheally tand. cee tek te ees Oo tectly dry warmed plaster casts are saturated, they will 


sible renerate electric power in M@rect competi- - ; : : ass » after ishing —- , = 7 
possible to generate electric pe ine I are led to believe by the application of the tests de. assume, after polishing, the color of brown-green 
tior ‘o-electric power, thus centralizing in . , . 7" . -_ “onze 

> CES Rperpemewis pen , . scribed in certain textbooks There is no definite bronze. 
moor districts all those industries which are now con 


: value that can be stated as the strength of a particu- Brilliantizing Red Metal (Tombac), Brass, and Cop- 
‘fined to hydro-electric central stations lar kind of material without many reservations, and per.—The objects are to be dipped in nitric acid (36 
The Burton bill has now become law, and the effect many more reservations that can be conveyed in the deg.) and quickly washed off with plenty of water. 
of its provisions has already been made apparent. ordinary books of reference To take a _ particular Then to be dipped, being kept constantly in motion all 
The Niagara Falls present a magnificently grand spec- specimen of steel or iron and to say that its strength the time, for one to two seconds, in a mixture pre- 
tacle, although the effect is greatly marred by unes- is 28.98 tons per square inch has really no meaning. pared at least on the evening before, consisting of 
thetic structures and unsightly advertisements in the To say that its strength is about 29 tons per square nitric acid (36 deg. aqua fortis) 2,000 parts, sulphuric 
foreground, It also represents a total estimated avail inch may be true; but to state the strength down to acid (66 deg. vitriol) 1,500 parts, hydrochloric acid 80 
able amount of power, at times of minimum flow, of the hundredth of a ton is nonsense. Two pieces cut parts, alum 150 parts, sal ammoniac 90 parts, lamp- 
some 2,300,000 horse-power, which if developed, would from the same material may have different strengths. black 100 parts. After the bath wash off with abun- 
be worth, say, $20 pey horse-power per annum, in sav- The strength of any material may be affected by excep- dant water. The nitric acid is first put into the vessel, 
ing over the sane afhount produced by coal. On these tional treatment which textbooks may not have taken the finely crushed salts and the lampblack added to 
rough figures, the falls are worth $46,000,000 annually into account. Those strengths that are quoted in text- it, the hydrochloric acid poured in, and the sulphuric 
in realizable power, or capitalized at 5 per cent, not books as the strengths of materials are strengths that acid added gradually during a period of one to two 
far from a billion dollars, after all of the water shall were got by the use of testing machines, when the hours. (Care must be taken to avoid as much as 
have been deflected into wheel-pits, a work of decades specimen was pulled gradually and quietly. But if we possible the fumes generated.) 


or of generations A few per cent of this power are apply a load to a piece of material and remove the 





already utilized. The vast remainder, it is intended load, and again apply the load and remove it, and so 

by the framers of the bill to withhold from what is on, we will find that far less than 22 tons per square TABLE OF CONTENTS. Pack 
called spoliation. It is, of course, entirely within the inch will break a piece of Yorkshire iron. The ordi- I. AUTOMOBILES.—The Grand Prix Race of 1907.—4 illustrations. ® 
rights and powers of the peoples on the North Amer- nary formulas that are used to find the intensity of Il. BIOLOGY.—The.Nuptials of the Flowers.—8y PERcY CoLLINs 
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